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ELECTRIC POLARITY OF METABOLISM. 


Empiricism is the bugbear of all true scientists, and, it is 
to be hoped, of electricians in particular. Accuracy, based 
upon proved theory, is the aim of all who seriously undertake 
work in one or other of the many branches of applied elec- 
tricity. This by no means excludes a due attention to 
the, one time, mystic symbol which an eminent engincer 
stated should always form part of every working formula. 


The (common sense) must of course play a leading 


part in applying formule and theoretical laws to everyday 
practice. Most of the branches of applied electricity have 
now, by a system of evolution, reached the happy stage where 
approximate accuracy has supplanted empiricism, but this 
can hardly be said to be the case in electro-therapeutics. It 
is, therefore, with considerable satisfaction that we welcome 
an attempt recently made by Dr. W. J. Morton, in a com- 
munication to the New York Medical Record, to establish a 
* basis and guide for medical treatment by electrical energy.” 
The basis he suggests is a “possible electric polarity of 
metabolism,” and his reasons for the suggestion are carefully 
thought out and put forward with an attention to the details 
of the subject which make his communication interesting to 
the physicist, to the physiologist and the physician alike, 
It has long been known that currents of electricity are gene- 
rated within the body, or, rather, that differences of potential 
are found which, when connected by an external circuit, 
cause currents to flow. Many investigators have shown 
evidence of this, and Dr. Waller’s beautiful demonstration 
of the electrical action of the human heart may be 
mentioned as an illustration. Mr. Newman Lawrence 
in a lecture before the Home Reading Union in July, 1890, 
stated that he hoped and expected the time was not far 
distant when “further knowledge of the electric condition 
of the body would lead to improved and more accurate 
diagnosis of disease, and more detailed evidence of the 
effect upon the body currents of external currents would 
tend towards more efficient and rapid cure of disease.” 
Dr. Morton’s conclusions lead him to put forth a law of 
electro-therapeutics which is a curious fulfilment of the 
hope just referred to. In elaborating the law, the author 
goes on to consider if the problem of finding “some clue 
furnished by the actual processes of health and disease in 
living tissue, which shall serve as a guide to treatment by 
electricity” . “some explicable way out of the un- 


certainties among which we grope,” may not be solved “by 
appealing to an electro-chemical basis of normal and morbid 
processes in living organisms.” Further, if there may not 
be founded thereon “a special and invariable law, which 
may serve as a definite guide to electro-therapeutics.” He 
then goes on to say that as one “transformation of the 
chemical energy of the process of living is into electric 
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energy, we must admit that both physiological and patho- 
logical processes are, when such transformation occurs, elec- 
trornotive sources or focuses.” And by using for analogy 
the well-known fact of the action of the ordinary galvanic 
cell starting from the electro-positive zinc in contact with 
the electrolyte, he argues that “in the living animal body, 
heat and electric energy are the direct results of oxidation 
or combustion (katabolism), and the starting point of this 
activity is an electro-positive starting point. This brings us 
to the fundamental point of his suggestion, viz., “That all 
active centres of living, of chemical affinity in living tissue, 
of metabolism, constructive and destructive, of physiological 
and pathological processes in living tissue, in short, all such 
centres of health and of disease are initially electro-positive 
to some other electro-negative portion of the same tissue or 
surrounding or neighbouring tissue and media.” In apply- 
ing his law, Dr. Morton states that disease is “a perversion 
of metabolism. . . In health the balance is main- 
tained; in disease it would range above or below this 
standard of stability ; the chemical exchanges would be ex- 
cessive or deficient, over-active or under-active, but at all 
events katabolic, destructive, oxidising, and therefore electro- 
positive.” “It is at this point that the modifying (cura- 
tive or non-curative) interference of the physician’s 
extraneous electrical current can be exactly applied.” 
The article then goes on to strengthen the position taken 
up by dealing somewhat minutely with the strictly phy- 
siological aspect of the subject, and in a manner scarcely 
free from verbiage. Reliance is placed upon the ex- 
istence of a “current of repose.” This reliance seems 
scarcely warranted in the face of the fact that Messrs. 
Landois and Stirling declare “that passive, uninjured, 
and absolutely fresh nerve and muscle are absolutely devoid 
of current.” With this exception, it does not appear that 
the facts made use of can be seriously called in question, 
while the conclusions seem reasonable, and, if not proved, 
are at least justifiable hypotheses. Dr. Morton certainly 
goes to the root of the matter, for he takes as his basis the 
action of the single living animal cell, and argues upwards 
to the whole process of metabolism and the normal and 
morbid changes which form the condition, respectively, of 
health and disease. If the law set forth will stand the test 
of actual experience, what a brilliant prospect it holds out 
for the maintenance of health by electrical means. The 
electro-therapeutist will no longer be compelled, by the force 
of circumstances, “to treat the unknown by the aid of the 
unknown.” He will direct a definite measured energy in a 
definite direction to correct the over activity, or to stimulate 
and aid the flagging under activity of metabolic action, as 
may be needed. The oft-complained of uncertainty of 
electric treatment will be reduced to a minimum, if not 
entirely eliminated. The nauseous draught and the pene- 


trating pill will cease to trouble our existence, and health to - 


enjoy may be once more the lot of all. This may be the 
dream of an enthusiast, but electricity to-day performs many 
a beneficial act which a few years ago existed only in the 
imagination of enthusiasts. Even now, with visions appear- 
ing on the horizon of electric light without lamps from 
Tesla’s experiments, and electric communication without 
wires from those of Preece, who shall say that a system of 
exact electro-therapeutics may not be in general practice in 
the very near future ? 


ELECTRIC PYROMETRY. 


A PROMINENT feature of the great industries of to-day is the 
demand for scientific accuracy in every method and oyera- 
tion ; the empirical is giving place to the quantitative, with 
the result that economies are effected, and better quality is 
attained, than ever the last generation dreamed of. It is 
difficult to say whether this is due to the press of competition 
or to the spread of technical education, for in all probability 
these two factors are too closely related to each other to be 
capable of differentiation. 

The demand for accuracy is typified in those industries 
which involve the employment of high temperatures. We are 
beginning to recognise that it is only by being able to deter- 
mine and to control the heat at which fuel is burned, metal 
run from its ores and worked into useful forms, that we may 
expect to reap a full profit. Now, ordinary thermometers, on 
account of their limited range of action, &c., are useless, and 
consequently other methods of heat measurement have been 
resorted to, which are included under the heading of 
pyrometry. 

Pyrometers are based on various principles, for nearly the 
whole range of physics has been searched for principles which 
could be utilised in producing a useful apparatus. Some are 
based on changes in the volumes of bodies (¢.g., Daniell’s and 
Wedgewood’s), others on the known melting points of metals 
and alloys (¢.g., Ducomet’s), on calorimetric methods, similar 
to the determination of specific heat by the “method of 
mixtures,” on the partial rotation of polarised light by a 
quartz-plate (Mesuré and Noel), &c., whilst the more 
modern systems of high temperature measurement are 
based upon the production of thermo-electric cur- 
rents, and on changes in the electrical resistance of 
conductors. These last are at once the most reliable and 
the most delicate of all high temperature apparatus, and are 
coming to the front so fast that we expect to see all other 
systems giving place to them. 

During the past few months we have repeatedly called 
attention to methods of what may be termed electric pyro- 
metry, having dealt with the researches of Le Chatelicr, 
Carl Barus, and others. We have now to notice what is, 
perhaps, the most elegant, and at the same time practical 
system that has yet been devised, namely, the electric tele- 
phone pyrometer of Hartmann and Braun. 

The instrument presents the following essential features : 
—A platinum spiral—the relative electrical resistance and the 
variation of the same with increased temperature has been 
accurately determined—is placed in the lower part of an iron 
tube, which serves as a shield and extends to some distance 
beyond the spiral, which portion is introduced into the fur- 
nace. The ends of the spiral are joined to binding posts at 
the outer extremity of the tube by thick platinum conduc- 
tors, and then connected with a Wheatstone bridge. Two 
of the three known resistances are altered, until their ratio 
is the same as that between the pyrometer and the third 
resistance, and then the temperature can be determined. 
[In principle it will be recognised that this pyrometer 
presents some points in common with that described by 
Siemens, vide British Association Report, 1872, page 134.] 
The equilibrium between the above ratios is made apparent 
by the use of a galvanometer and small battery. If the 
apparatus is exposed to jarring, however, the galvanometer is 
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replaced by a telephone, a small induction coil furnishing the 
necessary current. . 

The instrument is made in a portable form, and is 
distinct from one intended for mere laboratory experiment. 
The galvanometer is of the Deprez and D’Arsonval type ; it 
can be set up quickly, and is very suitable for this kind of 
work. This pyrometer can obviously be used for measuring 
temperatures, the Joci of which are remote from the point of 
observation. 


In the Lancet of June 10th, Dr. W. 8. 
Hedley gives, in considerable detail, an 
account of a typical case of insomnia suc- 
cessfully treated by electricity. The form of insomnia dealt 
with is that which usually accompanies neurasthenia or 
debility of the nervous centres. The symptoms of the disease 
are fully described, and, alas, are those with which many 
men are only too well acquainted in these high pressure 
times. Dr. Hedley says the condition is “sometimes called 
a neurosis of modern life ; but it is no modern picture—it is 
a modern copy of an old master. It is, in fact, a nosological 
grouping as old as the days of Hippocrates.” The treatment 
adopted consisted of both local and general applications, 
mostly with continuous currents. The patient at first 
showed considerable dread of the current. This is described 
as “the usual initial difficulty—such patients are hyper- 
sensitive always, and shrink from a proceeding which they 
are sometimes accustomed to associate with a shock.” The 
general treatment took the form of dipolar electric baths, 
commencing at 50 m.a. for 5 minutes, and concluding 
with 150 m.a. for 15 minutes. The local applications were 
made to the head in various ways with a current from 
2} m.a. to 5 m.a. for 5 minutes. The result was 
that the patient’s sleep steadily improved till it reached an 
average of 6 hours out of the 24; “that is to say that 
after seven weeks of treatment, consisting of about thirty 
séances and twelve baths, sleep was practically restored. Not 
only this, but the general health and moral condition were 
strikingly improved. Instead of dark forebodings and pessi- 
mistic views, he talked cheerfully and hopefully of going 
back to work again.” 


Electricity in the 
Treatment of 
Insomnia. 


The magnetism of iron, nickel, and 
cobalt, is known to change under the in- 
fluence of stretching forces. Villari first 
observed a special behaviour of iron in reference to this attri- 
bute, namely, that with moderately strong magnetisation, 
small stretching forces increase the magnetism, while larger 
forces diminish it ; thus, the strength of the magnetism is 
graphically represented asa function of the load, the ordi- 
nate of the curve first increasing up to a maximum and then 
diminishing to far below the original value. The point of 
the curve at which the ordinate again reached the original 
value is named Villari’s critical point. In nickel, this pro- 
perty has, hitherto, not been observed: in this case it was 
assumed that the magnetism decreases with increasing load, 
But with strongly magnetised soft iron, also, with small load, 
the original increase of the magnetism vanishes, and it was 
thought probable that, with sufficiently weak magnetisation, 
nickel, also, possesses Villari’s critical point. Experiments 
recently conducted by Prof. Heydweiller have confirmed this 
expectation completely. Details of his investigation, which 
was conducted with extremely sensitive apparatus, are given 
in this month’s Philosophical Magazine, p. 469—470. With 
small strength of magnetisation, under 2 O.G.S. units, and 
with the smallest load, soft annealed nickel shows a smali 
decrease of magnetism, with somewhat larger an increase 
which may rise 26 per cent. of the total magnetisation, and 
finally, again, a decrease with increasing load. With stronger 
magnetisation, the increase becomes continually amaller ; 
moreover, after effects of the preceding leading and pheno- 
mena of hysteresis, show themselves to a considerable degree. 


Magnetisation Pheno- 
mena: Nickel. 


Hard drawn nickel presents the same phenomena with much 
stronger magnetisation still, even though in a fuller degree, 
It may, therefore, be asserted on examining the numerical 
results that, with reference to these phenomena, the behaviour 
of nickel agrees well with that of iron, quantitatively but not 
qualitatively. 


Note on Equipotentia! HERE is an interesting series of photo- 
Lines: graphs in Wiedemann’s Annalen der Physik 
Hall's Phenomenon. nq Chemie which has an important bear- 
ing on the phenomenon of Hall, which just now appears to 
be attracting a considerable amount of attention in scientific 
circles. These photographs represent the equipotential lines 
due to a current flowing through a metallic plate and are the 
result of an investigation by E. Lommel. The method by 
means of which they are obtained is as follows :—A current 
is passed through a thin copper plate, fine iron filings being 
distributed on the surface ; these map out the equipotential 
lines, which may then be drawn or photographed. In 
endeavouring to throw some light upon Hall’s phenomenon, 
Lommel argues as follows :—If 2 ¢ represent the difference 
of potential between two selected points on the copper plate, 
m the strength of the magnetic field normal to the direction 
of the current in this plate (Hall’s method), then 
2e=KJIM, 
where K is asort of “friction coefficient” which depends 
upon the material of the plate employed, and J the strength 
of the current flowing through the plate. Now, the resistance 
of the plate, which is practically what is meant by kK, is pro- 
rtional to its section and also to its thickness. Lommel 
herefore assumes K a constant and deduces 
IM 
where 7 is the resistance of the galvanometer and é the thick- 
ness of the copper plate. This formula, he is of opinion, 
correctly expresses the Hall effect. Further details may be 
found in the original paper of v. Wied. Ann., 1893, pages 
462—466. 


e=K. 


ELECTRO-CHEMICAL investigations are be- 
The Potential Differ- 
ences between Metals Coming more and more popular amongst 
and Bases. those scientists who make time for original 
research ; these are of a specially fascinating nature, since 
every fragment of knowledge won must have some bearing 
upon the elucidation of those deep problems concerning 
chemical affinity and the relation which chemical energy bears 
to electrical energy. F. Exner has recently determined the 
potential differences between a large number of metals and 
bases, making use of a method employed for a similar deter- 
mination in the case of acids. He finds that the metals all 
became negatively charged, and the solutions positively ; 
whilst the potential differences are of the same order of mag- 
nitude as those observed for solutions of acids and salts. 
The values increase with potash and soda very considerably, 
with rise in concentration with all metals except magnesium, 
the values for which are nearly all lower than those obtained 
in pure water. The occurrence of a maximum at a certain 
concentration was not observed, except in the two cases of 
mercury and tin in ammonia solution. With the acids the 
potential differences were found to vary periodically with the 
atomic weights of the metals, so that certain metals always 
gave maximum and minimum value ; a similar behaviour is 
to be observed in the case of the bases. With the aid of the 
numbers obtained for the potential differences between metals 
and acids and metals and , Exner has been able to deter- 
mine the potential differences between acids and bases. He 
found that bases in contact with acids became negatively 
charged, and that acids, therefore, behave towards bases as 
they do towards metals, with one exception, viz., in the case 
of acetic acid and ammonia, when the acid in very concen- 
trated solution became feebly negative. Concentration exer- 
cises a marked effect in all cases, a constant increase in the 
difference of potential with increase of concentration being 
observed for hydrochloric, hydrofluoric, and acetic acids. 
Other cases of exception are noticed, and the quantitative re- 
sults are given in a paper which may be consulted in the 
Monatshefte, Vol. xiii., p. 851. 
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By E. TREMLETT CARTER. 


(Continued from page 738). 
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8. Aerial Lines.—Power cables are carried on poles overhead 
when the distance over which the power is to be transmitted 
is such that the cost of placing the cables in conduits is pro- 
hibitive, or where the cables across country in which 
there is little or no danger to fife by having the conductors 
so arranged. Unless the weight of cable is large, the cost of 
an aerial line is very much smaller than of a buried line, and 
at high voltage many hundreds of horse-power may be trans- 
mitted before it becomes cheaper to adopt the conduit system. 
The chief reasons why overhead lines are not adopted in 
large towns, and why there is a restrictive iegislation against 
them (speaking only now of light and power cables), are on 
account of the long spans which must be used in crossing 
streets, and the consequent heavy strain on the wire, 
with the risk of killing passengers in the street by the 
cable breaking, and because of the liability of the bare wires 
to be accidentally or ignorantly touched by persons who 
might have access to them, the shock from such contact being 
fatal at the voltages commonly used. The influence of the 
weather upon overhead lines is an engineering reason why 
they are only used where price prohibits the alternative 
system. Snow will not settle on the cables when they are 
working, because of their high temperature; but it often 
freezes on them when they are not carrying current, and ma 
break them down; lightning flashes may strike the line, and, 
even with the best protecting devices, may cause some injury ; 
wind pressure during a storm may overstrain the line and 
break it. Then, again, the insulation of the line at the posts 
is difficult to maintain in a damp atmosphere, or where 
insects may spin their webs inside the insulators. Lastly, 
the important fact that the line will have to carry its own 
weight, unless a bearer line is used, and the further fact that 
the best conductors are weak mechanically, almost in inverse 
proportion of their conductivity, render it difficult to con- 
struct a strong and electrically efficient overhead line. Not- 
ible, by careful attention 
to every detail, to design an aerial line for very large power, 
which shall be durable and efficient. We shall now consider 
these details in order. 

The choice of the conducting material is the first impor- 
tant step. The desirable qualities are :—High conductivity, 
great tensile strength, low density or weight per unit volume, 
durability, and cheapness. The following table gives some 
data for most of the materials proposed for this work :— 


Material of conductor. Conductivity. = 

Pure copper eee 100 39,000 
Hard drawn coppe: eee oe 97 61,000 
Silicon Bronze, Mark A ... “s 97 63,200 

fark B ... 89 79,500 
Aluminium bie 56 30,000 
Phosphor bronze ... ae eve 26 101,000 
Swedish hammered iron .., pm 165 50,700 
Sw: dish Bessemer steel ... “a 160 56,200 
Siemens-Martin steel... | 59,000 


It will be observed that in general the strength increases 
as the conductivity diminishes. Other things being equal, 
that material is best for which the product of the conduc- 
tivity into the strength is a maximum ; but in practice the 
other things are not generally equal, and cost and density 
affect the conclusions.. A very light substance such as 


aluminium might be useful if it were not so expensive, and 
if its tensile strength were greater. The low conductivity 
of this material involves a large diameter, which would 
oppose a large surface to wind pressure. Its small tensile 
strength would necessitate small spans and frequent poles, 
which would be expensive. “As a gencral rule,” says Mr. 
Kapp, “copper is preferable to iron oy steel, and phosphor 
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or silicon bronze is preferable to pure copper.” The objec- 
tion to iron and steel is the large diameter and numerous 
poles involved, because of the high specific resistance of the 
material ; the objection to copper, notwithstanding its low 
specific resistance, is practically the same, namely, the 
numerous poles required, on account of the small strength 
of the metal. Hard drawn copper is preferable to pure or 
any form of annealed copper. 

e are not, however, compelled to design the overhead 
cable on the above lines; for we may adopt the practice of 
using two distinct wires, one to carry the current the other 
to support the first. The former may then be of high con- 
ductivity copper, and the latter of some strong material, 
such as steel. The supporting line is usually called the 
bearer wire. If the bearer is carefully insulated at every 
post there is no objection to the use of bearers for uncovered 
copper conductors; but, as a rule, bearers are used only 
where the cable is continuously insulated. It may be found 
that in some cases it will pay to adopt a bearer and bare 
conductor, rather than a conductor alone, as in crossing a 
wide river with bare copper mains; but in most cases it is 
cheaper to use a thicker single wire of some material, such 
as silicon bronze, which will do the work of both. Besides 
this, having a bare wire supported by an insulated bearer 
doubles the leakage of current at the poles. Aerial lines are 
continuously insulated where there is any chance of their 
coming into contact with neighbouring conductors, or where 
they may be reached by the public. It is a disputed point 
whether such lines should rely upon the continuous insula- 
tion alone, or whether the bearer should also be supported 
on insulators. LEarthing the bearer has the defect that it 
at once puts any flaw in any part of the cable into dirct 
communication with the earth, and encourages leakage and 
breakdown. Insulating the bearer has the defect that it 
puts an insulated bare wire into communication with a high 
voltage conductor directly any fault appears in the continuous 
insulation; and this makes the bearer as dangerous as the 
high voltage conductor would be if quite uncovered. 
Economy demands the insulator for the bearer ; personal risk 
prohibits it when the voltage is very high. Where alter- 
nating currents are carried overhead by means of bearers, 
it will be nece to have a concentric cable with one 
bearer, otherwise the induction on the bearers will cause 
great waste of power. 

Having selected the method of running the cable and the 
quality of the material to be used, it will next be necessary 
to determine the proper diameter. This will not be deter- 
mined simply on the basis of its current-carrying power or 
by the economic law, since the stresses arising from the 
handling which the line receives in erection, and which are 
maintained at the supports when it is fixed, will make it 
necessary to fix a minimum diameter. Copper wire smaller 
than No, 12 or 14 8.W.G. should not be used, and any sec- 
tion requiring a larger area than that of No. 10 8.W.G. 
ay stranded. Above this size, the section may be 
fixed by the economic law or by the maximum amount of 
drop permissible, as may be desired. Silicon bronze wires 
are sometimes run at as small a diameter as 2 millimetres; 
and the smallest size of iron wire permitted by the Post 
Office is No. 16. Stranded wire has an advantage in some 
places on account of the absence of humming at the poles, 
which occurs when so-called solid wire is used. 

It will now be necessary to select the poles, to determine 
the amount of load which each will support in bending and 
crushing, and to find the distance which the poles must be 
placed apart in order to get the required minimum of say 
without overstraining either the cables or the poles. First, 
as to the poles: these may be of creosoted timber or of iron 
or steel. Timber poles may best be selected from the local 
timbers, and the kind of tree used will depend largely on the 
locality. ‘The timber should be tough, durable, and free 
from knots, and the fibres should “be long and straight. 
Creosoting is resorted to in order to preserve the wood from 
decay. In this country larch, Scotch fir and Norwegian fir 
are very commonly used. Under the Board of Trade regu- 
lation, the length of the pole must be such that the wire 
nowhere falls within 20 feet of the ground, except at the 
points where power is taken into buildings. Allowing 5 feet 
at the end for bedding in the ground, and 6 feet as the maxi- 
mum sag when the cable is working in sammer, the pole will 
require to be from 31 feet upwards in length, or 26 feet 
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above the ground line. The minimum diameter at the 
ground line for a timber pole of this size is 8 inches, and 5 
inches at the top of the pole. Above this size, the pole is 
designed to have a section which will give a factor of safety 
of at least 12 under the ordinary working stress, a wind 
pressure of 50 Ibs. per square foot being taken (Board of 
Trade). By suitable stays in the form of tie rods attached 
to the top of the rod, the strain may be resolved into a direct 
downward thrust on the pole ; but if such ties are not used, 
and there is any cross thrust at the top of the pole, the bend- 
ing action will require a stouter pole to be used. Heavily 
loaded poles should on this account always be stayed by tie 
rods or stranded iron cable ; more lightly loaded poles may 
be stayed by a wooden strut placed about 4 or 5 feet above 
the ground line and well bedded. Where only one tie rod or 
only one strut is used it must be placed in the plane of the 
resultant thrust on the top of the pole ; the former being 
placed on the opposite side to the direction of the thrust, 
with respect to the pole, and the latter on the same side. 
Thus, if the thrust is due south, the tie will be fixed in the 
ground to the north, or the strut to the south, of the pole. 
Where two ties are used they will be in planes which make 
an equal angle with the plane of the thrust, and on the 
opposite side of the pole to the thrust. Two ties must he 
used if the pole is to be protected where the thrust is liable 
to shift in direction. The crushing strength of timber poles 
may be taken as approximately equal to— 


_ 63:7 
L 


where c is the stress in pounds, p is the diameter in inches 
at the ground line, and 1 is the height in feet above the 
ground at which the thrust is applied. One-twelfth of this 
is the working strength of the pole. Occasionally the down 
thrust on a pole is so great that it will require to be stiffened, 
so as to bring its moment of resistance to bending up to the 
required figure. Fig. 9 shows the mode of stiffening a 
wooden pole, and indicates the magnitude of the stresses in 
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T = Thrust; + = Tension; — = Compression. 


Fia. 9. 


the parts. It may here be mentioned that the solution of 
the stresses in the ties and struts as well as in such stiffening 
rods can be obtained by simple graphic methods which we 
have not space to describe here. Fig. 10 shows the modes 
of bedding a wooden pole and strut, together with the 
anchorage for a ground tie. For convenience the strut and 
tie are shown in the same figure, though they would not 
often occur at the same pole; and for the same reason the 
tie is drawn at too sharp an angle to the pole. In practice 
the angle of the tie with the vertical should be large, so as 
to put as little stress as possible on it. It should not be less 
than 40°. The tie is anchored to a cross baulk of timber 
which is buried about 5 feet below the ground if the soil is 
stiff, and deeper if it is light. The strut is bedded in large 
stones loosely thrown into the-pit, and has its lower end 


butted against a large flat stone. The pole itself is bedded 
in the same manner as the strut. 

Metal poles are usually of hollow wrought-iron or steel, 
set in standards of cast-iron. They are lighter, stronger, 
and more durable than timber, besides having a more 
artistic appearance. The main body of the pole consists of 
two —_— tubes socketed together by means of a screw 
joint of sufficient stiffness to withstand the side thrusts. To 


Fira. 10. 


the upper ‘end the insulator’ brackets’ are} bolted ; and the 


lower end is socketed into the cast-iron standard, which 
usually stands about 3 feet above the ground. The lower 
end of this standard, which is hollow, is cottered into a cast- 
iron foundation plate having wide flanges to stiffen the = 
in its bed. This arrangement is shown in fig. 11. The 


Fia. 11. 


safe crushing strength of a wrought-iron pole may be repre- 
sented by the formula 
pt — dt 


c= 80L. 
Where p is the outer diameter, d is the inner diameter, in 
inches at the top of the standard, L is the height above the 
top of the standard at which the load is applied, in feet, and 
c is the safe strength in pounds. The cast-iron standard 
should have at least four times the section of metal than the 
lower end of the wrought-iron tube, and should have at least 
twice the thickness of this, whichever is the greater. It is 
inadvisable that the thickness of the standard should be less 


3. 
— 
je- 
"ous 
the 
low 
the 
gth 
Or 
ead | 
of 
her 
on- 
ial, Ty 
the ly 
ery a 
red \ 
nly 
nd 
are 
a ARES | 
‘is WS XQ A WC GC 
ch E QA \\\ \ 
\ \ \ | SS 
er AVA WSN \\ | RSS \ \ 
: 
it 
ct 
id 
it 
18 
| 
| 
i| 
f 
| 
= 
1 
as 
at 
ae 
7 | 
3 i: 
4 | 
— 
| 


766 THE ELECTRICAL REVIEW. 


[June 30, 1898, 


than } inch; or that the foundation plate should be less 
than 1 inch in thickness, unless stiffened with ribs. On 
straight lengths of line these poles do not require to be tied ; 
but on curves, or where the line makes a horizontal angle at 
the pole, stranded iron wire ties should be used, as in the case 
of wooden poles. 

Wind pressure exerts an average maximum force of about 
19 lbs. per square foot in this country; and the storm 
maximum is considerably under 50 lbs. It is necessary to 
assume the latter figure in all structures that are designed 
under Board of Trade regulations ; in which case the side 
thrust on a round pole must be taken as 

P= O005p.D.L = 25D.L. 

Where p is the total pressure on the pole, in pounds, p is 
the diameter of the pole at the middle, in inches, and 1 is 
the length of the pole, in feet. The constant 0°05 is a 
coefficient for cylindrical surfaces, and applies equally to the 
ape conductors, and bearer wires. This wind force may 

multiplied by half the length of the pole to obtain its 
bending action. In addition, the windage on the wires must 
be estimated from the same formula, and the force on all 
these multiplied by the ‘otal length of the pole to get the 


bending moment due to the windage on the wires. Thetwo - 


moments must be added, and the pole stayed sufficiently to 
withstand their combined action. We now come to con- 
sider the distances apart at which poles must be placed. 


(To be continued.) 


THE PHYSIOLOGICAL EFFECTS OF ELEC- 
TRICAL CURRENTS OF HIGH FREQUENCY.* 


By H. LEWIS JONES, M.D.Cantab., M.R.C.P., 


Medical Officer in charge of the Electrical Department, 
St. Bartholomew's Hospital. 


THE application to medicine of electrical currents of great 
rapidity of alternation, or high frequency currents, as they 
are commonly called, has occupied the minds of medical men 
to a great extent during the past 12 months. In France 
especially is this the case, where D’Arsonval has given much 
study to this difficult subject. The demonstrations which 
were given at the Royal Institution by Tesla in the spring of 
last year left an impression upon the minds of many people 
that enormous voltages were harmless to the human body if 
8 they could be made to alternate with sufficient rapidity, 
and people were astounded at the spectacle of a lecturer 
placing himself in a circuit carrying a current alternating 
some hundreds of thousands of times per second, at a pres- 
sure of many thousands of volts. These experiments, coming 
not long after the accounts of the execution of criminals by 
electricity in America with pressures of 1,200 or 1,500 volte, 
and compared with the occasional notices in the newspapers 
of fatal accidents to workmen engaged upon electric light 
cables at 1,000 volts, made it seem as though the rapidity of 
alternation was the factor which protected Tesla from injury 
by the enormously high voltages which he was handling. The 
same view is taken by D’Arsonval in his papers before the 
Société de Biologie. He there describes an apparatus (see 
sketcht) consisting of an induction coil supplying cur- 
rent to Leyden jars, the jars being made to discharge 
through a circuit including a helix of ten to fifteen 
turns of thick wire and an airgap. In this way there 
is set up in the circuit a succession of sudden rushes 
of current, which oscillate hundreds of thousands or even 
millions of times per second, the rate being determined 
by. the Leyden jars ; and the wire helix becomes the seat of 
electro-magnetic indaction effects, comparable exactly to the 
induced rena currents of a medical induction coil, but 
very much more intense. These induced currents of the helix 
are the subject of D’Arsonval’s experiments. By attachin 
wires to the beginning and end of the helix, the indnoed 
currents or extra currents can be led off; their energy was 
sufficient to bring to full incandescence a lamp requiring two 
amperes to light it, and it was therefore assumed that they 
a magnitude of 2 ampéres. The electromotive force of 


* British Medical Journal. 
+ For details see Exmoraica, Ruview for April 28th, page 490. 


the currents was at least 8,000 or 10,000 volts, because they 
were able to leap across an air gap of several millimetres, and 

et their effect upon the tissues of the body was very slight ; 
in fact, they were hardly felt. 

Now it is certain that a current of far less than 1 ampeére, 
either steady or alternating 20, 50, or 100 times per second, 
would produce unbearable and dangerous shocks in its 
through: the tissues; and the inference drawn is that the 
extreme frequency of alternation can render a current of 
dangerous magnitude innocuous. But I am not satisfied 
that such an inference is a proper one, for the following 
reasons :— 

1. A Leyden jar discharging through the body, produces 
effects which are painful and severe, as all who have felt them 
will agree ; but yet this is a discharge of high frequency of 
alternation ; in fact, it is by the Leyden jars.in the circuit 


that the oscillatory character and the rapid rate of alternation 
of the discharge is determined. Oliver Lodge gives the rate 
of oscillation for a pint-sized Leyden jar at ten million per 
second ; for jars of greater capacity the rate is less rapid. 

2. The high frequency and high potential discharges of 
Tesla’s apparatus are not altogether harmless, but can pro- 
duce severe shocks and can kill small animals, as Elihu 
Thomson has shown. The discharges from the terminals of 
such an apparatus can produce severe muscular contractions 
even with the resistance of a considerable air space inter- 

in the circuit; so much so, that in some recent expe- 
riments which the writer was enabled to make through the 
kindness of Mr. Campbell Swinton, it was considered pru- 
dent to proceed no further with the experiment of actually 
touching both the terminals of the coil at once. 

3. It is very doubtful whether D’Arsonval’s estimation of 
the magnitude of the current of his apparatus is correct. 
The incandescence of a lamp filament with currents of high 
frequency has been recently under discussion in some of the 
electrical journals, and a very satisfactory explanation of the 

henomenon has been forthcoming.* It is well known that 
a alternating currents the resistance of a conductor is 
greater than it is for steady currents, and the increase of re- 
sistance rises rapidly as the rate of alternation becomes 
greater; and with frequencies approaching one million per 
second, the effective resistance of the lamp used by 
D’Arsonval would be raised enormously; this would require 
the energy needed to bring it to incandescence to be applied 
at a proportionately higher voltage, while the magnitude of 
the current would be lessened in an equal degree. For 
example, the energy of 2 amperes at 100 volts is the same in 
amount as that of 0°02 of an ampére (20 milliampéres) at 
10,000 volts. 

We are, therefore, able to say that the current which raised 
D’Arsonval’s two-ampére lamp to bright incandescence was 
very much less than 2 ampéres, and was probably only a few 
milliamperes, and herein lies the pith of the whole question. 
The experiments with high frequency currents of high ten- 
sion are harmless if the magnitude of the current is small, 
and as the high potential:is, in fact, obtained at the expense 
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of the current, this latter diminishes in proportion as the 
potential is raised by each successive step-up in the trans- 
forming yy For the present, it may be taken as not 
yet proved that high frequency of alternation can render 
electrical currents harmless ; and it may still be accepted that 
the effect produced by the passage of a current through living 
tissues depends primarily upon the magnitude of the current, 
as measured in ampéres, which is made to traverse them, and 
upon its density or concentration therein. 


A BRIDGE AND COMMUTATOR FOR COM- 
PARING RESISTANCE COILS BY PROF. 
CAREY-FOSTER’S METHOD. 


THE instrument shown (manufactured by Messrs. Nalder 
Bros.), fulfils the purpose of commutating the resistances 
to be compared with respect to the ratio resistance coils 
and a series of bridge wires, to be used according to the 
value of the coils under comparison. It consists of copper 


bars mounted on an ebonite base, and furnished with 
mercury cups for making the necessary contacts. 
At A, A,, and B, B,, are the cups for the ratio coils 


©N 


a 
As 


which are wound upon one bobbin and usually of the 
value 1°, 10%, 100%, and 1,000” on each side. At I, 1,, and 
J, J, are placed the resistances whose difference is to be 
measured, and at G is the bridge wire mounted on a detach- 


able frame, with the key, m, which runs on the divided rod, 
L, for making contact. 

C, D, E, F, show the commutator connections in the first 
position, and after commutation in the position, (,, );, Fi, Fj, 
as indicated by the dotted lines. 

In order to commutate the coils r and x, the ebonite plate 
upon which the connections, c, D, E, F, are mounted, is 
drawn up against the spring which presses the contacts into 
their respective cups, until the guide pin is lifted out of its 
recess, the plate can then be turned through 180 degrees till 
the contacts are in the position shown by the dotted lines 
marked ),, E,, F, ; the galvanometer is then brought to 
zero by moving the contact key, M, into another position on 
its wire. 

The battery connections are shown at kK, K, and those of 
the galvanometer at M, 0. 

In order to obtain a wide range of measurement, instead 
of using a long wire, a number of short bridge wires are 
provided, usually about ten, though, if necessary, this number 
need not be considered the limit. 

The plate upon which each wire is mounted is detachable 
as already stated, and in addition to the milled head, 1, two 
steady pins are fixed in the base of the commutator so that 
it or any of the series can always be replaced accurately in 
position with respect to the scale and key. 

A considerable variation of resistance of the short bridge 
wires shown will not vitiate the accuracy of the measurement. 

This apparatus has been in use for the last five years 
substantially as now shown. 


TELEPHONE COMPANIES AND ELECTRIC 
TRACTION. 


(Continued from page 747.) 


SuMMARY OF EVIDENCE. 


The fourth day’s proceedings were opened on Thursday 
week. The evidence given since our last issue has been chiefly 
remarkable for the way in which the telephone companies’ 
officials have been quietly contradicted. The testimony of 
witnesses for the traction cause has been clear and emphatic. 

Mr. Langdon, of the Midland Railway Company, gave 
some strong evidence against the electric tramways. The 
block signals had been seriously affected at Walsall at a point 
three miles from where the tramway (the South Staffs. line) 
crossed the railway. He considered that the only way of 
working railways with safety was to prevent high currents 
entering the earth. If electric traction became general, in 
his opinion, the company’s wires would be so much affect 
that they would have to spend about £17,000 or £18,000 to 
make them safe. It was made clear that Mr. Langdon’s 
own view of the matter is that the tramway company and the 
railway companies should both put down metallic returns. 

Mr. Spagnoletti followed in somewhat the same strain, 
with the exception that he would have both wires insulated. 

Mr. Swinburne very soon gave his opinion of the tele- 
phones. He looked i the single wire system in tele- 
phones as a cheap and bud system. All the interference to 
which telephones were liable he attributed to the use of a 
single wire. He dealt some smart raps to the telephone com- 
panies in the course of his evidence. He dwelt upon the 
advantages of electric traction ; as to disturbing telephones, 
well the authorities had come to the conclusion that the roads 
were meant for traction and not for talking through. It 
would not be practical to make a tramway so perfect that it 
would not disturb telephones with earth returns. No 
engineer would undertake to put upa tram line where he was 
liable to an injunction for leakage. Induction, he con- 
sidered, was the greatest source of trouble in telephones. In 
his opinion the expense of duplication of the telephones 
would not be great. 

Mr. Crompton said the protective clauses had prevented 
electric traction from spreading. His firm, in common with 
others, had been asked by the Glasgow Corporation to take 
the responsibility of complying with the protective clause in 
their provisional order, and had found themselves utterly un- 
able todo so. The Buda-Pesth system of electric traction 
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would be impracticable in England. The point used with 
great effect by other witnesses, that the use of another con- 
ductor would enable them to use higher pressure, was com- 
batted vigorously by Mr. Crompton. The Board of Trade, 
in his opinion, would not give permission to use a higher 
pressure. To adopt the Buda-Pesth system would mean 
taking up the street to a depth of 45 feet, and a width 
of 45 feet. Besides which the leakage on a system 
like the Buda-Pesth would be very great in England 
on account of the damper nature of the climate. To 
enforce a point as to the difficulty of crossings on this 
system, Mr. Crompton said that in Buda-Pesth it cost £4,000 
a mile, but if they were to take such places as King’s Cross, 
where there were many lines, it would cost about £10,000. 

Mr. A. R. Bennett, at the beginning of his evidence, was 
anxious to impress upon the Committee that he was not a 
voluntary witness. The cost of a new exchange on the 
metallic circuit, if designed at the beginning exclusively for 
metallic circuit, would not cost appreciably more than a single 
wire exchange. To alter the single wire to the double would 
require very great care, but it could be done without inter- 
fering with the switchboards. 

Mr. Alexander Siemens was the next practical expert, who 
spoke of the single wire telephone systems in Australia, on 
some of which they had had so much trouble that they were 
adopting a metallic return. The metallic circuits of telephones 
did not necessarily mean the doubling of all the wires ; but 
if induction were to be got rid of then they must adopt 
double wires. In the Leeds case the chief difficulty was the 
effect of induction. He corroborated Mr. Crompton’s state- 
ment as to the enhanced cost in England of a system like the 
Buda-Pesth. He gave a side-light on the way the Siemens 
firm had endeavoured to push the tramway business in 
England ; they had applied to the Bradford Corporation for 
permission to introduce the Buda-Pesth system there, but 
without success. 

Mr. Greathead gave some most interesting and instructive 
evidence as to the extraordinary increase of passengers in 
London during the past few years. In 1866 when the 
Metropolitan Railway Company’s system was opened it 
carried 114 millions passengers per annum, and the London 
General Omnibus Company carried 41 millions. Nowadays, 
however, 490 millions were carried, and this was exclusive of 
the great railway companies. He dwelt upon what he called 
the notorious fact that the present facilities for getting 
people in and out of London were bad and insufficient. The 
tramways carried 200 million people, but, on account of the 
horses, they could not go above 5 miles an hour ; electric 
traction would mean an increased speed of 50 per cent., 
bringing up the travelling rate to 74 miles an hour. He 
gave figures as to increase of cost if they were to adopt an 
insulated return on the Central London Railway. It would 
mean an increased expenditure of £40,000 per mile. 

After Mr. Parsons, of the Thomson-Houston Company, 
who gave the Committee some idea of what his firm had 
done in the way of electric traction, came the municipal 
authorities. It was clearly evident that the Town Councils 
have more regard for traction than telephones, for Mr. 
Cooper, Town Clerk of Walsall, boldly declared that if they 
in Walsall had to choose between doing away with the 
tramway and the telephones, the telephones must go. The 
Mayor of Leeds also gave evidence in support of the traction 
interests, speaking from his Corporation’s experience of the 
tramway at Leeds, they were much in favour of it. 

Speeches of Counsel on Tuesday concluded the sittings of 
the Committee. We shall await with interest the report 
which will, in all probability, be issued during the month 
of July. 

Fourtn Day. 


THE Joint Committee of the Houses of Lords and Commons sat for 
the fourth time for receiving evidence to assist them in considering 
the course of procedure in relation to the arrangement of protective 
clauses for telephone and other companies against the operation of 
electric railways and tramways. Lord Cross, the chairman, presided. 
The following are the members of the committee :—Lord Clifford of 
Chudleigh, Lord Rosse, Lord Russell, Mr. Brunner, Major Darwin, 
Mr. Forwood, Mr. Molloy, Sir Bernhard Samuelson. 

The particular interests concerned were represented as follows :— 
National Telephone Company, Mr. Pember, Q.C., Mr. Fletcher 
Moulton, Q.C., Mr. Roger Wallace; Railway Companies, Mr. Pope, 
Qc., Mr. Mr. Moon ; Electric Tramways Com- 
panies an ectric Underground Railway Companies, Mr. Cripps, 
Q.C., Mr. Graham ; Municipal Corporations, Mr. Balfour Browne, oo. 


Mr. Worsley Taylor, Q.C.; Tramway Institute, Mr. Hans Hamilton; 
Gas and Water Companies, Mr. Pope, Q.C., with him, for the gas 
companies, Mr. Danckwerts; Counsel also appeared for the water 
companies. The G.P.O. was represented by Mr. Hunter, solicitor. 
The London County Council were not represented, but had sent a 
memoranduni to the committee. The Electric Lighting Companies 
were not represented. 


Miprayp Rattway 


The hearing of evidence on behalf of the railway companics was 
resumed. 

Mr. Lanapon, superintendent of the electrical department of the 
Midland Railway, examined by Mr. Moon: The block signals of the 
railway had been very seriously affected at Walsall to a distance of 
3 miles 8 chains from where the electric tramway crossed the line. 
The current affected the instruments, and he thought it very possible 
that in the course of time the disturbance was likely to increase, 
when the signals would probably be affected at a yet greater distance. 
Leakage would probably increase as time went on, and other disturb- 
ing causes would arise. There were 32 towns on the line where 
power had been granted for electrical tramways.. The only way of 
rendering railway working safe—and it was a very s¢rious question— 
was to disassociate entirely these high currents from the earth. That 
was imperatively necessary without question. The primary question, 
as far as the railway was concerned, was, of course, that of the safety 
of the public, and if the railways protected themselves as far as they 
could by metallic return, it would not be sufficient for the safety of 
the public unless it were possible to ensure that the metallic circuit 
should always be in a perfect condition. If it were compulsory that 
the high currents should be insulated from the earth in the first 
instance, and then the railway service from the earth in the second 
iustance—if anything went wrong with the high currents, there were 
two strings tp the bow. Having regard to the danger which would 
arise from anything going wrong with the instruments, it was not safe 
to put all one’s eggs in one baskct. He thought the notion that a 
single return for a number of wires would be sufficient, altogether 
erroneous. He would much prefer to give each circuit its own inde- 
pendent return wire. ‘I'he railway companies were not compelled to 
go to Parliament for powers, as they used their own property for 
the wires. The railway companies would foster electric traction. No 
one had a right to a monopoly of the earth. Telegraph, telephone, 
and railway companies had all used the earth, until they kad been 

‘dispossessed by the heavy currents. These heavy currents would, of 
course, monopolise the earth. 

Cross-examined by Mr. Granam: The first thing he had to look to 
was the safe working of the block signals. It was a question of 
public safety. 

Mr. GraHam: Do you know that the adoption of these clauses 
would have the effect of killing electric tramways? 

The Witness: Well, it is a question of public safety. He had had 
expericnce of earth currents. They were not serious, because they 
were understood, and precautions were taken against their becoming 
dangerous. These earth currents were very exceptional. They only 
occurred probably when the aurora borealis was to be observed, and 
therefore at very long intervals. They affected the signals very much 
less'than the currents from the tramways did. 

By Mr. Wattace: The cost of doing just what was necessary to 
guard against the tramways currents was £104, but a lot of the mate- 
rial was ready at hand, such as the poles, and this did not include 
wages. If electrical traction became general, he anticipated that 
one-third of the company’s wires would be affected, and they would 
have to lay out about £17,000 or £18,000 to make them safe. 

By the Cuairnman: Assuming that the tramways used an insulated 
return, he would still advise the railway company to put down a 

return. 

By Mr. Motxoy: The only absolute safety, as far as safety could 
be absolute, was to be found in the metallic circuit, both on the 
tramways and the railway, and if adopted only by one of those in- 
terests there would be only half the precaution. The real solution, 
was disassociation from the éarth on both sides. 


G.W.R. ENGINEER. 


Mr. CHartes Ernest M.1.C.E., Past President 
LE.E., for 37 years chief electrical engineer to the Great Western 
Railway, examined by Mr. Pops, said the best system to ensure 
safety was an insulated conductor, both of the outgoing and of the 
return current of the tramways. For additional precaution, it would 
be desirable that the railway signals should be equally protected. 
The return wire for the railway company alone would not be suffi- 
cient, because if anything went wrong with it, interference would 
take place from the tramway currents. 

By Mr. Grauam: Insulated return wires to the company’s instru- 
ments would provide protection as long as the insulation lasted. The 
area of disturbance caused by the tramways was very large. 

By Mr. WattacE: The currents used for electric lighting were 
very similar to those used for traction. There had been a disturb- 
ance on the District Railway in October, which had affected the 
working of the whole of the signalling system between St. James's 
Park and Sloane Street. This was caused by an accidental leakag> 
from the supply of the Westminster Electric Supply Corporation, and it 
was ultimately found that at the generating station an armature had 
short-circuited through the earth. There was the experience of the 
City and South London Railway, where, although the currents were 
high, there had been no absolute disturbing influences to any serious 
extent so as to affect the telephone company or the G.P.O., but in 
this case there was a large metallic surface formed by the tube which 
contained the railway, and which took the current back. Railways 
built on this principle were very well insulated, because the return 
circuit was not only by the rails, but by the tube. He would discri- 
minate widely between an overhead system such as that at Liverpool 
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and an underground one like that in South London. He would have 
different restrictions for tramways on the surface, with a return cir- 
cuit along lines which would be affected by damp and other causes. 

By Major Darwin: The disturbances referred to in the case of the 
Westminster Electric Supply Corporation extended over the line 
for 700 yards. 

By Mr. Brunner: There were no serious disturbances from the 
South London Railway. With delicate instruments it could be dis- 
covered, but he did not think it was sufficient to ring a bell. In the 
case referred to by Mr. Preece, the pipes to which the wires were 
connected would of themselves set up acurrent. If the current of 
itself were sufficient to sct a bell ringing we should consider it rather 
a serious disturbance. 


Tae Traction INTEREST. 


Mr. James SwinBurNE, M.C.1.E.E., M.C.P.S., author of various 
books and scientific papers, managing-director of Swinburne and 
Company, Limited, examined by Mr. Granay, said the telephone 
was a very sensitive instrument. A small current did not interfere 
with it as much as a larger current, but with very much greater 
proportion than one would at first sight expect. If there was a dis- 
turbance which annoyed one in a telephone, and the size of the 
disturbance were reduced, the annoyance would not be reduced in the 
same proportion, though of course it would be reduced. He looked 
upon the single wire system in telephones as a cheap and bad system. 
Practically, all the interference to which telephones were liable, he 
attributed to the use of a single wire and the earth or water pipe 
return. It was not so easy to disturb the telegraph. The earth 
return was rarely used on telegraphs, which were used principally for 
communicating over long distances. Asa matter of fact, nearly all 
telephones used the water pipes as returns. Earth plates were used 
where water pipes were not accessible. The use of the water pipes 
for a return made the telephones more sensitive to external currents. 
Both electric light and traction companies used currents as much 
larger than telegraph currents as the telegraph currents were than 
the telephone currents. The light companies, under the existing 
law, insulated their returns, because the law told them to do so, and 
because they could not use the earth return, because it was impossible 
to take large currents through the earth. They must use returns, and 
it was very little expense to insulate them, therefore they spread 
their returns over two sides. The light companies had to pay for and 
put down their own returns, and there was no reason, having 
done that, why they should not insulate both their go and return. 
In the case of the tramways, the conditions were different. 
There was either a complete return or a very fair portion of 
a complete return provided by the rails. There the conditions 
as to insulating means the same, because the rails could not be 
insulated. It was necessary to make contact with them from point 
to point. This therefore necessitated the use of bare conductors in 
the tramway, whereas it was not necessary in the case of the light, 
and that put the matter on a completely different basis. Tramways 
had a natural uninsulated return in the rails, and in that respect 
there was no analogy between the light company and the tramway 
company. In the former case the wire could be covered, but that 
could not be done with the tramway. It must be naked so that it 
could be got at. The light wire could be put in a culvert and covered 
over, but that was impossible with the tramway, because it must be 
left open for the collector to get at it. There was not so very much 
difficulty in insulating the second overhead conductor. If under- 
ground the points of insulation were exposed to damp, snow, dirt, 
and so on, which collected and made a bridge to the ground over 
which the current would pass. The difficulty arose from the open 
slot. The conductor must be exposed all along the line so that the 
collecting brusbes might reach it, and it was exposed in the very 
worst positicn, and in an unget-at-able place. Even if the culvert 
is drained, damp could not be drained away, and the damp would 
cause great disturbance. It was impossible to really insulate the 
conductors, and that had been the difficulty in the United States. 
Without exception the single trolley system, such as that at Leeds, had 
been adopted there, and was rapidly displacing the horse and cable 
tramways. It was a good deal cheaper than the horse, and somewhat 
cheaper than the cable in working. It had been found to interfere 
with the telephones, and in the result the authorities had come to the 
conclusion that the roads were meant for traction and not for talking 
through. The double trolley system would be much more difficult 
as to insulation, but not so difficult as underground insulation. It was 
also very complicated, and there was great difficulty in managing the 
collection of a double current overhead. If it could be used at all it 
would only be in country districts. The practical system was the 
single trolley system, which had virtually ousted all other systems in 
the United States. It was used in Boston where they were proud of 
their streets, but would rather bave it than go without it. He re- 
garded the Buda-Pesth line as only the beginning of a system. It 
was but a few miles long, and was a simple case with few crossings 
and few turnouts. It was no example at all of what would be the 
case in a complicated urban system with underground culverts. The 
branch lines in underground culverts would cause enormous compli- 
cations, and that was where ;°;ths of the difficulty would come in, 
because all crossings had to be arranged in such a way that the tram- 
way car could not make any short circuits. The only way the 
difficulty had been solved was by allowing a gap, and it was 
impossible to work such a system in a place like London. It 
was impossible to get enough momentum in the car to carry it 10 or 
15 feet, and the only way was to get out and push. He thought the 
telephones and telegraphs would be perfectly protected by insulating 
their returns. The conditions of tramway working were such that 
one could never depend upon any system of insulation. It would 
not be practical, possibly, to make a tramway system so perfect that 
it would not disturb telephones with earth returns. No engineer 
would undertake to put up a tramline where he was liable to an in- 


junction for leakage. There was a difficulty, too, from induction, 
and he thought induction, generally, the more important cause of 
disturbance. He had come to the conclusion in the case of the Leeds 
tramway that induction caused the greater disturbance. Induction 
depended upon the relative position of the conductors compared with 
the position of the telephone, and the position was set out by the 
exigencies of the case. Conductors must be put in a certain posi- 
tion ; they could not be twisted to get over induction in the case of 
tramways. Insulation of the tramway would have nothing to do with 
the induction which took place with perfect insulation. He did not 
consider the expense of duplication on the part of the telephones 
would te great. It would not be necessary to double all the wires 
in the exchange. It would not be necessary to alter the switchboards. 
It would not be an expensive matter to protect railway signals. One 
wire would be sufficient for several signals. The telephone patents 
had expired, and there would probably soon be competing companies 
who would use metallic returns, which he thought would soon be 
used in most towns. Where the telephone was largely used metallic 
returns must be employed. It either meant the large electric in- 
terests must not develop, or that the telephones and railways must 
protect themselves—not necessarily by using return wires, but they 
must have some form of protection. He had investigated the 
disturbances to the telephone at Bournemouth. It was caused by 
electric lighting, and a hum could be heard. It was possible to talk 
through the disturbance, but it was annoying. The light company 
had insulated wires. Neither the telephone nor the electric lighting 
was large. 

Cross-examined by Mr. PEmMBER: A considerable uniform current 
did not hurt the telephone so much as the telegraph. Most of the 
return current from the telephone would go through the water pipes 
to which the circuit was attached. Insulating the second wire 
doubled the difficulty of detecting a breakdown. One might break 
down and not be detected, and another might break down in a diffe- 
rent place, and the whole electric force would be sending an earth 
current from one place to the other, which would be a very much 
more serious thing. There was no great difficulty in insulating one 
conductor, the difficulty was in insulating another. The difficulty 
was also increased in the motor; it was necessary to take two wires 
down the plough instead of one. In a place like London, reference 
should be had not only to the systems at present in use, but also to 
those which might come forward in the next few years. A great 
many engineers had been working—not very successfully—at systems 
which had neither overhead wires nor culverts. The arrangement 
proposed was to have surface conductors, which were made alive by 
the car going over them, and directly it had passed, the current was 
disconnected, Such a system might be the only one that could be 
used in London, but it must be copnected with the earth, on the sur- 
face of the ground. Therefore it was quite possible that in the 
future the only system available in London might be required to be 
connected with the earth at certain points. If that did not work, he 
should recommend the overhead system as the least objectionable. 
He would put in the overhead system wherever the people would 
stand it. It was a question of the alleged beauty of the streets 
against practical convenience. If a collector was placed at each end 
of the car, the gap difficulty might be got over, but there might be 
other difficulties. Induction might be got over by putting the two 
wires close together, but he did not think they could be put close 
enough to prevent telephone disturbances. It must be remembered 
that the water pipes run along the streets, and the telephones attached 
their wires to them, and that was the cause of tlie disturbances to the 
telephones. The telephone reading at Leeds was fairly good when 
undisturbed. Their communication with London was very good. 
When the telephone at Leeds was disturbed, it was considerably 
disturbed. 

By Mr. Porr: If currents were allowed to go into the gas pipes, 
and the pipes were made the positive pole, they could eat away the 
pipes, but it was not necessary that the ground return should eat 
away the gas or water pipes—it was not likely, if the ground return 
was properly arranged. a 

By Mr. Criprs: With two overhead wires, there would always be 
the risk of short circuit. The safest way would be to have a ground 
return. If the gas pipes were made the negative pole, they would be 
quite safe. It was not quite realised, he thought, that if there was 
any electrolysis due to escaping currents, it was only a percentage 
that would take the gas pipes. In order to wear the gas pipes, it 
would be necessary to wear out a great many systems of rails. The 
electrolysis on the tramways plant would be very much more serious. 
Their own rails would have to be eaten up several times before they 
could eat up the gas pipes. 

By Lorp Cuiirrorp: The gap difficulty might be got over by accu- 
mulators, but the difficulty would be very serious. 


Mr. R. E. Crompton. 


Mr. R. E. Crompron, V.P.1.E.E., M.I.C.E., managing director of 
Crompton and Company, Limited, examined by Mr. Granam, said 


the protective clauses had prevented electric traction from spreading. 


His firm, in common with otbers, had been asked by the Glasgow 
Corporation to take the responsibility of complying with the pro- 
protective clause in their provisional order, and had found themselves 
utterly unable to do so. It was the Plymouth clause. He spent 
a long time in trying to devise means to so arrange the plant that 
they should not affect the telephone lines, and his firm were re- 
luctantly obliged to decline the responsibility. This was nine months 
ago. The result of his experience was that it was practically impos- 
sible to insulate electrical tramways in such a way as to make it quite 
certain not to interfere with the telephones. He considered double 
overhead conductors would be unsuitable. Single overhead conductors 
had been objected to by local authorities. The attempt to make a 
double overhead system would be a waste of time. He had been at 
work for four or five years endeavouring to perfect the underground 
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system of double conductors, and had invented devices and patents, 
but had not been able to introduce them into any complicated system 
of lines. The difficulty of dealing with two insulated conductors was 
so great as to be practically insurmountable in our present state of 
knowledge. The double insulated conductors meant a series of 
blanks, and the cars would be without propelling power at these blanks. 
Buda Pesth has a tramway system which had been constructed re- 
gardless of expense. It was a magnificent piece of work, but the 
difficulty of the blanks had not been attempted to be dealt with, and 
whenever two cars stopped shortly after each other, the second car 
had to be shouldered over the crossing. Of course when heavily 
loaded this led to delay. A slot system would probably be the system 
of the future, but nct such as that at Buda-Pesth, on account of the 
width of the slot, which would admit a Hansom cab-wheel. Buta 
narrow slot system could be arranged fora single insulated conductor, 
but the rails must be used as a return conductor, insulated as far as 
they could be insulated by the roadway itself. But he did not think 
the rails could possibly be insulated under all conditions, and if only 
part of them were insulated, they might leave off attempting to in- 
sulate the whole. It was not possible to so insulate them as to ensure 
not interfering with telephones. It was only a very microscopic 
quantity of the current that would go through the gas pipes. The 
question of electrolysis due to leakage had been enormously exag- 
gerated. He had for years taken every means to ascertain whether 
such damage was being done as had been stated, and he had never 
yet traced a case to the electric current provided the precaution was 
taken of keeping the proper pole of the generating system to the earth. 
He had under his charge many miles of mains, and had never been 
able to detect any action so serious that it could be said that it was in 
excess of what happened before the time of electric lighting. It was 
the immunity from competition which enabled the telephone com- 
panies to use earth currents, 

By Mr. PemBer: The plan adopted on the Buda-Pesth line did not 
prevent dirt, &c., getting on the conductor and causing leakage. 


Firra Day. 


The Cuatrman presided. The hearing of evidence on behalf of the 
traction interest was resumed. 

Mr. Crompton, in answer to Mr. Movtton, said, he objected to the 
Buda-Pesth system. The crossings were very complicated. There 
were places where the car was out of electric connection, and if 
it stopped it would have to be pushed over. The difficulty could be 
overcome by putting a double system of ploughs, but that was a com- 
plication to be avoided. Such a complication he did not think 
existed in connection with the City and South London Railway, but 
he could not say positively. The Buda-Pesth brakes were about 14 
feet long and the cars 30 feet. If one plough was placed in front 
and one behind, a distance of more than 14 feet could be covered, but 
he thought the car would probably be twice as often out of contact 
as at present. Double collectors doubled the causes cf trouble. On 
the Southend system, which he had put up, the single system was adop- 
ted, the rails being used for the return. To get over the difficulties of 
sparking, it was sometimes considered advisable to have two collec- 
tors, so that if one collector jumped at an insulated point the spark 
was avoided on account of the other being on the conductor. Extra 
complication was entailed even when the double were of the same 
potential, and they had not yet been found advantageous as had been 
expected. He had used them, but did better without them. He 
thought they had been taken off this year, and were not now 
being used. 

By Mr. Granam: One reason why he could nct use the system which 
was now being adopted for the whole of his tramways was that as he 
understood the proposition it involved doubling the electric pressure, 
and that was a condition of things he did not think would be per- 
mitted by the Board of Trade, and therefore he and other engineers 
had never had it under serious contemplation. The ccnductors in a 
conduit were very much more difficult to insulate than others. It 
was not a case of doubling the difficulties, it was much more like in- 
creasing them four, five or ten-fold. To talk about the Buda-Pesth 
system being possible in England, was mere idle nonsense. It could 
not be eg even if engineers wished it. 

By Lord Rossz: The Buda-Pesth system would really mean 
taking up the street to a depth of 45 feet and a width of 45 feet. The 
slot had to be kept open by the action of cast-iron frames of this size 
or it would close. 

By Lord Crirrorp: The leakage difficulty would be much greater 
here than in Buda-Pesth. This was a damper climate, and there 
would be much more falling of mud upon the conductors. The street 
traffic was much heavier and the particles of iron in the mud were in 
much larger quantities. Accumulators would get over the gaps, but 
their use would lead to great difficulty and expense, and an additional 
complication. The use of accumulators was a pretty idea which 
everybody hoped to see brought into practical working, but that had 
not come yet. 


By Mr. Mortxoy: Without allowing some leakage it would be. 


practically impossible to carry out a tramway system. In the case of 
electric lighting, he knew that the leakage had not done any harm. 
If the leakage was approximately the same from the tramway system, 
the same condition of things would prevail. So faras the injurious 
effect was concerned, it would be very little in either case. The elec- 
tric light action was of no importance, if the right pole was brought 


_ to earth. 


_ By Lorp Russet: He had not worked out the problem whether 
it would answer to have one overhead wire and one underground 
return, both insulated, sufficiently to see whether the difficulty one 
would meet with in carrying out details would be great; but appa- 
rently it would do away with the difficulties about gaps at crossings. 
By Mr. Forwoop: The castings in the Buda-Pesth culverts, which 
occurred at regular intervals, were 45 feet square. They practically 


formed a sleeper to the rail on one side. It might be possible to do 
without the 45 feet, if one conductor were placed on one side, and 
one on the other; but it would create great difficulties at the points. 
The cost of the Buda-Pesth line was £4,000 a mile. If they took 
such a place as King’s Cross, where there were a great many lines, it 
was much more likely to cost £10,000 or £11,000 a mile. All the 
underground obstructions would have to be removed. A pipe was 
often found passing along the very track one wanted to occupy. This 
was only a probable estimate, because there were unforeseen con- 
tingencies which were sometimes unexpectedly heavy, and sometimes 
unexpectedly light. He should say £8,000 a mile would not be at all 
an extravagant figure for the cost in London—in all probability this 
was an under estimate. 

By Sir Bernwarp SamvueEtson: He had seen a manhole opened at 
Buda-Pesth, and there was mud upon the conductor, although, to 
— it, the conductors were placed not perpendicularly under the 
slot. 

Mr. A. R. BENNETT. 

Mr. A. R. Bennett, who explained that he did not give evidence 
voluntarily, but because of an order of the House of Lords requiring his 
attendance, examined by Mr. Cripps, said he had been chief engineer 
to various telephone companies. The cost of anew exchange on the 
metallic circuit system, if designed from the beginning exclusively 
for metallic circuits, and without any intention of putting up single 
wires in the ordinary way, would not be appreciably more than 
that of a single wire exchange with ordinary wires. ‘The adoption 
of the metallic system enabled the individual wires to be grouped 
closely together, without any interference with the efficiency of the 
service, so that the wires might be put into cables, and a great many 
might be contained in a smali diameter. The open wires which had 
been used in an efficient single wire exchange, had to be strung up on 
supports, which had to be kept at a distance of not less than 8 or 9 
inches apart, and preferably the distance would be 12 inches. There- 
fore the space occupied by the wires with a single wire exchange, 
was necessarily much greater than if the wires were put into a cable. 
It was possible to put the single wires into a cable fora short distance, 
but there were practical defects which were very seriously against it. 
Single wires in a cable were necessarily brought very close together, 
and the induction between wire and wire was very greatly augmented ; 
s0 that except on very short lines, disturbance due to induction was 
very much greater than if the wires were strung separately overhead. 
He believed single wires were grouped in cables for short distancs 
in some towns. The cable form would only be used with a double 
return system. The cable had the wires in a very much smaller 
space, and did not occupy much room on the roofs. A telephone ex- 
change, designed expressly for a metallic system, required a very 
much smaller space and other fixtures than open wires. In dealing 
with underground wires, the metallic was the only practicable 
system. The metallic system had been introduced by the 
Mutual Telephone Company in Glasgow in February, 1891, and 
generally the subscribers were very well satisfied, and it grew very 
quickly. To alter the single system to the double would require very 
great care, but it could be done without interference with the switch- 
boards, and so on. He would abandon all idea of exactly doubling 
the number of open wires, and should replace the open wires to a 
very large extent by cables containing metallic circuits, these cables 
preferably to be put underground, and if not, hung over the houses. 
The cables could be erected and not brought into use until the line 
was entirely a ap when they could replace an equal number of 
circuits on a single wire. That would entirely meet the difficulty of 
the currents from traction, and obviate disturbances to the telephone 
from every other source. Instead of doubling every single wire, it 
would be possible to use a few common return wires of high con- 
ductivity, which would replace the earth at the subscribers’ stations, 
and also at the telephone exchange. It was true such a method would 
not be so complete a cure as entirely doubling the single wire system, 
but it would suffice. It would not be nearly so expensive, of course. 
The metallic circuit would provide a perfect system, and one could 
hear nothing at all on the telephone except the voice of the person 
speaking. Ibe very natural result would be, that the demand for 
telephonic communication would increase. The most perfect protec- 
tion for railway signals would consist in absolute duplication of the 
wires working from the signals, but the disturbance could also be pre- 
vented in two ways. In the first place a common return wire, or to 
avoid possible disturbance two separate return wires joined together, 
might be used for a considerable number of railway instruments. 
Another plan would be to run a wire back from the railway station 
or cabin where the disturbance appeared a certain distance, and there 
put it to earth. For instance, if block signals were proved to be dis- 
turbed at Euston Station by the action of electric lighting or tram- 
way currents in the neighbourhood, a very efficient cure would be to 
run one, or preferably two wires, back to Chalk Farm, a mile or so 
out, and connect the railway signals to this common return. An 
earth plate placed at Chalk Farm would be, in his opinion, sufficiently 
removed from the influence of the tramway or light currents at 
Euston, while the provision of two separate earth wires would obviate 
all accidents through the ‘breaking of one. From the traction point of 
view, he thought it would be very difficult to deal with the currents 
so as to insulate them if the telephone companies used the earth 
return. If the tramways were entirely separated from the public 
roads, the difficulty would not be nearly so great as when the tram- 
way was in a public road subject to the influence of the ordinary 
traffic. 

Cross-examined by Mr. Peper: He was now in the service of the 
New Telephone Company. It was not practically the National 
Telephone Company. The National held most of the shares—they 
did not hold all. He had taken out patents applying both to the 
earth and metallic systems. Naturally, he wanted to get his patents 


used. 
By Mr. Brunner: His experience showed that the vibration 
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arising from cables, when properly fixed, was not in excess of the 
vibration arising from single wires. Vibration was not the trouble 
that it was formerly, as light wires were now used. He did not think 
a cable ever gave rise to complaints on that score. 


Mr. ALEXANDER SIEMENS. 


Mr. ALEXANDER SIEMENS, examined by Mr. Cripps, said he was a 
director of Siemens and Company, Limited. Telephone exchanges 
had been put up with metallic returns, cables with twisted wircs being 
used to get rid of induction. The exchanges in Australia on the 
single-wire system were giving trouble, and were being altered into 
the metallic system. As soon as telephones began to be multiplied 
in any particular place, it was found necessary, quite apart from the 
disturbance of extraneous currents, to use metallic returns. Block 
signals were mostly already guarded. It should not be forgotten that 
the disturbance created by the earth currents in these wires was very 
often much greater than that caused by any stray currents from 
electric railways, and, therefore, the block signals must be protected 
against these earth currents, and that protection would hold good 
against any other stray currents as well. Metallic circuits for tele- 
phones did not necessarily mean doubling all the wires, but if induc- 
tion was to be got rid of as well, the wires should be doubled. The 
other method only protected against induction. In the Leeds case, 
the chief difficulty was from induction. He believed that for tele- 
phonic purposes underground wires would take the place of overhead 
wires, and then there must necessarily be a metallic circuit return. 
The Buda-Pesth system would be at least 50 per cent. more expensive 
here in England. 

Cross-examined by Mr. Wattace: The Buda-Pesth tramway 
worked perfectly. There were 60 motor cars running at present, and 
about 15 miles of tramway, and the line was being extended. Hedid 
not think there was any difficulty in the crossings. 

By Sir Bernnarp SamvErson: The currents which would interfere 
with the telephones or block signals depended upon the difference of 
pressure between the points where the lines touched earth. The 
Buda-Pesth system was expensive. An ordinary tramway with over- 
head wires would cost about £4,000 a mile, whereas the Buda-Pesth 
system would cost £6,000, if not more. His firm had tried to intro- 
duce the Buda-Pesth system into Bradford, but found it absolutely 
impossible. 

By Lorp Cuirrorn: A large number of telephones with earth 
circuits in one place would affect each other. In the case of London, 
you could hear about six conversations on the telephone at one time. 

denon Mottoy: With a metallic circuit there would be no dis- 
turbance. 


Mr. J. H. GreatTHrap. 


Mr. James Henry GREATHEAD, examined by Mr. Granan, gave 
some statistics of the increase in passenger traffic in London. The 
London General Omnibus had carried about 41,000,000 passengers 
annually, and in 1864, when the first section of the Metropolitan 
Railway had been open about 18 months, it carried 114 millions, and 
the General Omnibus Company 404 millions. Every line of traffic 
had gone on increasing, and as soon as the Road Car Company came 
into competition with the Omnibus Company their traffic increased 
much faster than ever before. 490,000,000 of passengers were now 
carried annually, excluding altogether the traftic of the larger rail- 
way companies, which was out of all proportion to the increase of 
the population. It was notorious that the present facilities for get- 
ting people in and out of London were not sufficient. The largest 
development had been in the case of the tramways, he thought 
because they had increased their facilities as time.went on. The 
tramways had carried 200,000,000 of passengers in 1891, and all these 
were doomed to travel at about 5 miles an hour. That was about 
the maximum that horses could go. If electricity could be introduced 
that speed would be increased by about 50 per cent. The rate would 
be about 74 miles per hour. At no point did the City and South 
London Railway interfere with the telephones. Facilities for insu- 
lation in this case were very much greater than where the lines ran 
along the road. It was possible to place the rails which carried the 
return circuit upon timber sleepers, and so get fairly good insulation. 
Originally there had been gaps at the stations in the iron tunnels, but 
they had been bridged by putting wires across from one iron tunnel 
to the other. 

Cross-examined by Mr. Pemprer: The railway was being worked 
under the Plymouth clause, which the company accepted voluntarily 
after the railway was constructed. He was engineer for the Waterloo 
and City line, and he had accepted the clause for that. He was also 
engineer for the Paddington and Clapham Junction line. Unfor- 
tunately they could not accept the clause for that. He had accepted 
it for the Central London line, and for the Hampstead and St. 
Pancras line. The clause did not bring despair into the hearts of the 
underground electric railway projectors. 

By Mr. Granam: The Central London Railway was to be 6 miles 
long. The estimated cost of bringing the electricity from the motor 
for the line was about £75,000, and if an absolutely insulated return 
must be provided it would involve first of all a return conductor 
costing about the same amount. Then the working expenses of the 
generating power would be increased 15 per cent., and altogether it 
would result in an increased cost to the company of £40,000 a mile, 
or £240,000 for the entire system. What would be gained by this 
expenditure would be very trifling indeed. The return currents on 
the City and South London were very low in pressure. The total 
difference from one end to the other was only about 4 volts, and the 
maximum pressure between the earth and the rail was only 13 volts, 
80 that there was very little chance of any disturbance or any action 
on the pipes outside the line. 

Mr. PemBER: On the Clapham Junction and Paddington line, did 
not you offer to metallically loop your line outside ? 

Mr. GRrEaTHEAD said the line passed by the scientific institutions at 


South Kensington, where there were some extremely delicate instru- 
ments. On that account it was suggested that there should be an 
insulated return, and the company was willing to make it. Even 
then the professors objected to the line being brought there, because 
they thought there would be induction. The capital per mile was 
about £300,000. The distance was 44 miles. The total first-class 
- they would have demanded would have been 3d., and second 
class, 2d. 

By Mr. Motxoy: In the case of the City and South London Rail- 
way, there was no absolutely insulated return current, but there was 
approximate iosulation. The telephone company did not complain. 
Mr. Preece had visited the line, and thought there was more disturb- 
ance than he liked, and certain alterations were carried out, and he 
was satisfied. There might be some induction, but not sufficient to 
affect the telephones. 

By Mr. Brunner: He did not think Mr. Preece had complained 
since these alterations. He had visited the shop spoken of by Mr. 
Preece in his evidence. Between the gas and the water pipes there 
was a tension of about j,th of a volt. It was barely sufficient to 
ring a delicate bell. He had also tested between the gas and water 
pipes at the various stations on the railway, and was unable to detect 
any difference of tension. 

By the Cuatrman: The Liverpool overhead railway was not com- 
pletely insulated. The rails were laid on longitudinal sleepers. There 
had been no complaints of disturbances The cost per mile was 
£85,000. The signals upon it worked automatically by electricity 
upon acurrent of their own, and were not interfered with by the 
traction current. 


Mr. F. J. Parsons. 


Mr. FREDERICK JENNINGS Parsons, examined by Mr. Cripps, said 
he was chief engineer to the Thomson-Houston International Electric 
Company in Paris. He was experienced in the construction of 
electric traction on the Continent and in America, whence he had 
just returned. In Cincinnati, they had the double overhead system, 
which was satisfactory as faras it went, but it cost very much more 
to instal and keep it up, and all extensions which had been made 
were made with a single line. His company had constructed, 
approximately, 5,000 miles in America on the single overhead system. 
The earth return by the rails and the central conductor was practically 
universal in America. The suits between telephone companies and 
electric traction companies in the United States had always been won 
by the latter. In large cities, the telephone companies had duplicated 
their wires, and in small towns they had used a single return wire for 
a group of wires. The effect of electrolytic action was being felt, and 
it was being remedied by putting down a much heavier return wire. 
In the City of Boston was one cf the largest electric tramway systems 
in the world. Electric action had been produced, and they were now 
putting down a wire of 18 millimetres in diameter. 

By Mr. Forwoop: Boston was a very awkward town to deal with. 
The streets were narrow, tortuous, and hilly, and the cars were 
unusually large, longer than anythiog he had ever seen on the Conti- 
nent. They always had had a metallic return wire between the rails, 
the current propelling the car being overhead. There had been no 
accident from the overhead wires breaking. There were always kept 
ready the means of repairing a break in a few minutes. 


Mr. N. S. SEtLoN. 


Mr. N. S. SELLon, examined by Mr. Granay, said, he was a tram- 
way enginecr, and was connected with the Thomson-Houston Com- 
pany, of America. The company had tried to do a large business 
with traction in England. They had had to refuse to enter into ex- 
tended negociations with the Yarmouth Tramways Corporation, 
because they had the Plymouth clause in their provisional order. It 
was not practically possible to insulate the conductors in tramways, 
so as not to interfere with telephones where the lines were not under- 
ground, except at very great cost. In 1865, in the United States, 
there were only three roads working electrically, with a mileage of 
fifteen miles. There were now 500 roads. 

Cross-examined by Mr. Pemper: He had not constructed any 
electric tramways in England, except that of Leeds. 

By Mr. Worsteéy Taycor: Electricity would reduce the present 
cost of traction. The average cost of horse traction was about 8d. 
per car mile, electric traction was about 54d. or 6d. Steam traction 
was objected to by local authorities, and was fast dying out. It was 
absolutely necessary in the future to have some system that would 
supply the place of steam. In the case of heavy gradients there 
must be some sort of mechanical power. By the use of electric trac- 
tion a better and more regular service would be got than by steam 
or by horses. Since the introduction of electric traction in Leeds, 
the percentage of traffic was something like 47 per cent. more than 
was originally carried on by horse traffic. Better cars were used, and 
they were more cleanly and were lighted by electricity. 


WEBBER. 


Major-General WeppeER, R.E., examined by Mr. Cripps, said, he 
was engineer to the Postal Telegraph Company. In several cam- 
paigns he had been director of the army telegraphs. He had been 
managing director of the Bell Telephone Company, and had held 
other appointments. A mechanical return of telephones was indis- 
pensable to a good service. Wherever the number of conductors 
exceeded seven or eight, he would for economy's sake, place the lines 
underground, if less, he would have them overhead. If underground, 
they were bound to have a metallic return. In the case of the Clap- 
ham Junction and Paddington line, the instrument used by Professor 
Ayrton was a magnetometer, which was more sensitive to magnetic 
disturbances than a microphone. In that case it was obligatory upon 
them to provide metallic returns. In the case of lines overhead with 
7 or 8 conductors, one strong metallic return would be sufficient. 
Therefore the duplication of their lines was entirely confined to 
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the small branch lines which lead to the houses of -subscribers, the 
average length of which might be taken at »,th of a mile. There- 
fore they would only have to duplicate /,th of their system in 
London, which would reduce the outlay to far less than it had been 
put at by theirengineer. It would mean about 12s. worth of copper 
wire per mile to each conductor. 


THe Monicrpan CoRPORATIONS. 


Mr. Heskett, electrical engineer to the Blackpool Corporation, 
was examined by Mr. Worstry Taytor on bebalf of the Municipal 
Corporations. He said all the main streets at Blackpool had been taken 
up during the last month, and he had seen no evidence of electrolytic 
action. At the request of the Board of Trade they had earthed the 
negative terminal of the dynamo to the rails, and also to the water 
mains, so as to prevent any possible electrolytic action. He had 
never found any interference to the telephones from their tramway, 
nothing to make conversation difficult. They were about to alter 
the conduit which contained the conductor, and to make it so that it 
was only open as the tram passed. This was to avoid any trouble 
from water and dirt. They would use the centre conduit as a return, 
and also the auxiliary copper conductor. The difference of potential 
was within 1 and 14 volt. It was most unnecessary that tramways 
should be required to use insulated returns; the difficulties in the 
crossings and turnouts would be very great. The telephones at 
Blackpool had no metallic return, and the Corporation had had to 
take away their local exchange and put down their own on the double 
wire system. The tramway carried over a million passengers 
last year, and on the part of the Corporation he deprecated any 
obstructive clauses. 

By Mr. Porpr: They were promoting a provisional order to extend 
the line. The ter portion of the new section they were leasing 
to be worked by accumulators. They were accepting from the rail- 
way company a clause which bound them to construct and work so 
as not to interfere with their signals. They would not have accepted 
the clause had they not had some voice in the way the company 
were to make alterations in their system. The railway company’s 
oma were, to a certain extent, to be paid for by the Corpo- 
ration. 

By Mr. PemsBer: He believed the Corporation accepted the Ply- 
mouth clause in the provisional order. 


Town CLERK OF WALSALL. 


M. J. B. Coopzr, Town Clerk of Walsall, examined by Mr. 
Movrton, said the use of steam on the tramways had been found 
most objectionable owing to the noise, effluvia from the coke and steam 
discharged, and the Corporation had been obliged to substitute elec- 
tricity, with highly satisfactory results, and a great increase of traffic 
95,000 passengers had been carried in 5 months. If they had to 
choose between doing away with the tramways and the telephones, 
the telephones must go. There was acertain amount of roaring on 
the telephones, but not enough to cause inconvenience. 

Mr. Youne, general manager of the Glasgow Corporation Tram- 
ways, in answer to Mr. WorstEy Taytor, said the tramways were a 
fraction over 30 miles long, and cost £345,000. They had the Ply- 
mouth clause. In September last tenders were asked for applying 
electric traction, and the persons tendering were to be responsible for 
any damage occurring under the clause. The Corporation received 
11 offers, but none of the firms tendering would accept the respon- 
sibility of that clause. 

Mr. Jonn Warp, Mayor of Leeds, examined by Mr. Mouton, said 
the Corporation had a little over 22 miles of tramway worked by 
steam and horse-power by the Leeds Tramway Company. A little 
over three miles was worked by electric traction on the Thomson- 
Houston system. The Corporation had withdrawn the power to use 
electricity out of their Bill because of the Plymouth clause. Their 
experience of electric traction was satisfactory, and no portion of 
the tramway had been so popular as the portion so worked. The 
Corporation was in favour of electric traction, and thought there 
should be no clause to prevent it. 

Mr. KEENLEY, Mayor of Salford, examined by Mr. Worstry 
Taytor, said the Corporation had 13 miles of tramway coupled up 
with the system of Manchester, so as to form a continuous system. 
The town could not do without the tramways. A Bill bad been in- 
troduced for the purpose of doubling a portion of the line, and the 
telephone company had opposed it, and had asked that their clause 
should apply to the whole system. The telephone company wanted 
retrospective powers applying to the old portion of the line, although 
the Corporation had electric powers for it. The Corporation with- 
drew the Bill, but they meant to bring it forward again. 

Mr. Jas. L. SorHERN, member of the Manchester Town Council, 
examined by Mr. Batrour Browne, expressed himself in favour of 
the Corporation’s acquiring power over the telephones. 


Srxtu Day. 


At the commencement of the sitting, representations were made 
on behalf of Nottingham and Liverpool respectively, to the effect 
that though the corporations of these towns agreed to a great extent 
with the evidence that had been put forward by the other munici- 
palities, yet there were some parts with which they did not agree, 
and they thought it right to make this protest. 


Boarp oF TRADE ELECTRICIAN. 


Major CarpeEw, electrical adviser to the Board of Trade, examined 
by the CHairmay, said that Sir Courtenay Boyle had requested him 
to give evidence with regard to the accident at Preston. The accident 
had been attributed to electrolytic action, but that was, in his opinion, 
not the case. He attributed the accident to heat, caused by the pas- 
sage of an electric current between the iron culvert in which the 
electric mains were contained, andjthe gas service pipes, which were 


underground. He produced specimens of the pipe, one of which 
showed a hole where it had been in contact with the culvert. A 
second had been melted, and he attributed this to the electric arc set 
up in the first place by electric contact between the culvert which 
was charged and the gas service pipe, and as the gas pipe melted 
away an arc was established, which caused the amount of fusion 
which was apparent. It was due to an imperfect state of the circuits 
of the company, the Preston Electric Light Company. One side of 
their circuits bad a temporary connection with the earth which was 
accidentally formed. The other side of their circuits was accidentally 
brought into connection with the culvert which enclosed the wire. 
The third specimen was taken from a service pipe, from which 
3 inches had been melted, where it came into contact with the Elec- 
tric Light Company’s culvert. In a fourth case a large piece was 
melted out of one of the service pipes which touched the culvert. 
He attributed it to something quicker than any electrolytic action— 
to heat produced by the action of the current. The conductor not 
offering sufficient conductivity in section heat must be produced, and 
the melting took place. The dry and sandy soil of Preston had, he 
thought, something to do with the accident. 

By Lorp Russet: If the system had been carried out exactly as 
to details by the contractors, and if all reasonable care had been 
taken and proper tests made, he was certain the accident would not 
have happened. Such a form of culvert containing conductors, and 
nearly in contact with bare unprotected gas pipes, was an error of 
judgment. It was probably due to the somewhat hurried way in 
which the installation was carried out. 

By Mr. Motxuoy: The electric light conductors were strips of 
copper within an iron culvert. The iron culvert was, roughly, a 
half cylinder with a flat top, and the electric light strips being held 
on insulators, were separated from the culvert by some two or three 
inches everywhere. But the connection was not made from any 
contact between the strips and the culvert, but it was due to the 
arrangements made for switching in some lamps which had been 
placed for the public lighting of the Square, and by means of the 
conductors to these and the switches the electric light conductor was 
brought into connection with the culvert, and thereby the current 
escaped through the gas pipe. 

By Sir Bernnarp Samurrson: Several cases had occurred of 
damage to water pipes, and his attention had been drawn to a case 
of damage to a gas meter. From tests which he had carried out on 
an occasion on which a water pipe failed he was enabled to prove 
that the damage was caused by the mains of the electric lighting 
company, and that it was electrolytic. With regard to the question 
of metallic action between the negative terminal of the dynamo and 
the water main in the case of tramways, in the case of the Leeds 
tramway, and in one or two others, that connection had been made 
at his suggestion. It had never been subject to any regulation of the 
Board of Trade, for one reason, they were not empowered to make 
regulations respecting water companies. He considered it most 
essential that the tramway company should take every precaution to 
prevent injury to these pipes, and he had suggested to them that a 
good plan would be to connect the negative terminal of their dynamo 
to the water main, the result being to raise the whole electric current 
potential positive with regard to the water main and the earth. 
When that was the case any current passing between the electric 
system, including the rails and water pipes, would tend to corrode 
the rails and preserve the water pipes. This connection was made a 
year and a half ago, but he had never felt absolutely satisfied and 
certain in his own mind. Just a year ago he had gone to Leeds to 
examine the result, and he discovered that the potential electricity 
of the rails was, as he had anticipated, everywhere positive to the 
water pipes, and amounted to about 2 volts at the extreme end, and 
he could not find any sign of injury, though the roads were opened 
in many places, to the gas and water pipes. The connection should 
be so arranged that it should be open to inspection. 

By Lorp Rousset: In the case of a tramway working with an unin- 
sulated return, precautions must be taken that the leakage should not 
hurt other people. Leakage could not be prevented, but the damage 
could be confined to the tramway’s conductors, and other people's 
property could be preserved. 

By the Cuarrman: The main object of the clause forbidding earth 
connection with houses was the protection of the consumers into 
whose houses the electricity was to be brought. The Board of Trade 
had been advised that an earth current should not under ordinary 
conditions, with the conductors that were generally used, be taken 
inside houses. But, on the other hand, it was felt that there were 
certain conditions, particularly where the current was not to be 
brought into houses, but to be taken to sub-stations belonging to the 
electric light company, where it might be desirable, even, in the 
interests of safety to have earth connection, and therefore the order 
was worded so as to admit, with the approval of the Board of Trade 
andthe concurrence of the Postmaster-General, that earth connection 
should be made. He had suggested to the engineer of the City and 
South London Railway that he should make experiments to ascertain 
the exact facts with regard to the leakage at the shop in the Clapham 
Road, to which Mr. Preece had referred. The engineer had carried 
out certain tests in order to ascertain what the leakage amounted to, 
and how it could be prevented. The main result was to show a 
maximum difference of potential between their system and the gas 
and water pipes of 24 volts, except at one station, where there was 4 
difference of potential of about 4 volts between the gas pipes and the 
negative terminal of the railway company’s system. He entirely 
agreed with certain answers given by Lord Kelvin, that, in his opinion, 
great improvements could certainly be made, and that very probably 
interference with other currents, even in the existing systems of 
working, could be practically avoided. It was impossible absolutely 
to avoid interference between any two circuits, but practical inter- 
ference was another thing. Two days’ testing on the South London 
Railway had already given much information as to where their leakage 
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occurred. He had no doubt that leakage could be enormously 
diminished in the case of such railways, and there could be no reason- 
able doubt that all practical interference could be avoided. First of 
all, the whole conductivity of the return rails must be utilised. That 
was not done to any complete extent at present. The conductivity 
was broken where the rails joined, and there it should be made com- 
plete. A decent amount of insulation should also be provided between 
the rails and the iron tube by using sleepers, such as teak. The South 
London Railway’s sleepers were not creosoted, and certainly were more 
conductive of electricity than they ought to be. In the case of tram- 
ways there were greater difficulties, but there again what was to be 
aimed at was to take advantage of the whole conductivity and 
increase it by additional conductors on the return circuit or rails, and 
to adopt as far as possible the system which was used in the case of 
electric supply to maintain a uniform pressure throughout the whole 
district. In the case of electric supply the Board of Trade regula- 
tions only allowed a variation from the declared pressure of 3 per 
cent. With regard to disturbance, a constant unvarying current 
would not affect telephones in the least, however much was escaping 
to earth, but in the case of a tramway the current was always vary- 
ing. The sudden variations were what, in his opinion, caused the 
greatest disturbance. A great deal of the variation was caused by 
sparking of tract or brushes, and by vibration of motor, and the way 
in which the armature of the motor was wound. He attributed the 
greatest importance to the system of testing the line. 

By Mr. Brunner: He should expect the company to make their 
own tests—the Board of Trade could not undertake to provide every- 
thing. Up to the present the efforts of most electric companies had 
very naturally been directed to the system from which they got a 
money return, and testing was no part of that system. He did not 
think there would be any unwillingness on their part to make the 
tests and record them. They should be bound to produce the record 
of the tests when called upon. 

By Mr. Motxoy: Electrolytic action could be avoided with 
ordinary care, and no danger was to be anticipated by reason of a 
large extension of electric traction if proper precautions were taken. 
The regulations could be drawn so as to secure this. 

By Lord Crirrorp: Interference with telephones was due to a 
rapidly alternating current, and what would cure one would cure the 
other. As soon as serious attention was given to the matter he 
thought the tramways could get over the difficulty without resorting 
to an absolutely insulated system. 

By Major Darwin: At Leeds the Board of Trade had seen fit to 
increase the voltage from 300 to 500 under certain restrictions. 

By the CHatrman, at the request of Mr. Pops: He thought the 
number of telephone wires overhead had about reached their limit. 
He would rather not connect the negative pole of the dynamo with 
the gas pipes—it was a thing not to be altogether recommended. 
He would confine the connection to the water pipes. If the connec- 
tions were made to water mains of large section the potential of the 
system was practically established throughout constantly ; that was 
the lowest point ; that was the potential of the earth. What was 
wanted was to make that the lowest earth, then the gas pipes would 
be protected as well as the water pipes. It would be necessary to 
carefully watch the action because it was just at the point where that 
connection was made, that any danger that might result would be 
shown. It was conceivable that a difference of potential might be 
produced between the gas pipes and water pipes, and then there 
would be a rise of electrical acticn between them; but that might be 
avoided. 

THe Gas anD WATER INTEREST. 


Sir FREDERICK BRAMWELL, examined by Mr. Pops, said he re- 
garded electrolytic action as a real danger when a certain condition 
of things prevailed in regard to an enterprise such as electric lighting 
or tramways, where there was no proper insulation of the electricity 
from the earth. In the case of electric lighting, so far as he knew, 
that was never the case except by accident, but in the case of electric 
tramways, taking the Leeds tramwayas a type, that was the case, and 
that condition of things he regarded as a real danger. He presumed 
that Major Cardew’s proposition did not take account of the fact that 
it was necessary to have continuous water pipes. Gas pipes might be 
left unprotected, and the proposition did not take account of the fact 
that the water pipes had joints of such a character that they were 
absolutely impermeable by electricity. He should like much more 
experience with both gas and water pipes before he could say it would 
remove anxiety. The proper insulation both of the outgoing and in- 
coming conductor was the only safeguard from electrolytic action, so 
that there should be no leakage whatever. The leakage by accident 
was very different from the harm done by interference with the tele- 
phone. The waste of the pipes by electrolytic action was due to the 
amount of current, and the time the electrolytic action continued. 
In the case of the telephone the annoyance was immediate, in the 
case of a gas pipe it was dependent upon the time during which it 
continued, and therefore a system which, as a rule, prevented any 
leakage at all, but which occasionally by means of imperfection 
allowed leakage, would still be effective. He did not regard such a 
provision as prohibitory of electric traction. He could not assume 
that the legislature would ever allow such a system as that at Leeds 
in the streets of London. If that was so, there was no other mode, 
except that of accumulators, by which traction could be had but by 
conveying the electricity at the bottom inside a tube underground, 
with a slot through which the connection could be made. There was 
nothing of an onerous or impracticable character in this. Asa proof, 
he instanced the case of rope tramways, in which connection was 
made by an arm passing through the slot, and which in the case of 
electricity could be very much lighter. The legislature must either 
be prepared to allow a structure of this kind, or else overhead wires. 
If the electricity was to be taken in an underground tube, then the 
two conductors followed as a matter of course. 

By Mr. Granam: Water pipes filled with water were better con- 


ductors than gas pipes. With regard to Major Cardew’s system, the 
joints of pipes were not electrical conductors. If they were good 
conductors there would be a neutralising of the harmful action, but it 
was purely speculative. 

Dr. JoHN Hopxinson. 


Dr. JoHN Hopxrnson, examined by Mr. Granam, said that with 
regard to gas and water pipes there would probably be a certain 
amount of oxidation of the pipes from the currents leaking from 
the return rails. The only thing which in his opinion could be done 
to protect the pipes from oxidation was to insulate the whole system 
of electrical conductors as used in the tramways. If that system were 
adopted, arrangements for the testing the rails of a very simple kind 
could be adopted. He considered the danger to gas pipes was of a 
serious character. He could not agree that there would be any 
material protection by connecting the negative pole with the dynamo. 
By the aid of a diagram he pointed out how in his opinion it would 
cause oxidation of the gas pipe. In the case of a defective joint also 
the current would leap over the defect, and at the point at which it 
returned there would be oxidation. The only remedy was effective 
insulation. He agreed with Sir Frederick Bramwell's evidence. 

Cross-examined by Mr. Banrour Browne: In country towns the 
gas and water and tramways in many instances belonged to the 
corporation. 

By Mr. Cripps: The electrolytic action which had been referred 
to was the result of a fault which ought to have been put a stop to 
long before it had done serious harm. 


Proressorn 


Professor Dewar, examined by Mr. Porn, spoke of the danger of 
electrolysis. He thought something might be done by connecting 
with the negative pole the water and gas mains. He referred to an 
article which stated that it had been dismissed as impracticable in 
the United States unless the connection was made with the gas mains. 
The proper course would be, undoubtedly, to have much more perfect 
insulation. The suggestion of connecting the negative pole was Sir 
Humphry Davy’s plan of preventing the destruction of copper on 
ship’s bottoms by putting a small piece of zinc at every 50 or 100 
square feet and transferring the attack to the zinc instead of the copper 
by maintaining a small difference of potential. Unfortunately for 
the navy, that acted admirably in the laboratory, but not in practice. 
He would not rely upon the connection of the water to the negative 
pole. The principle of keeping a large metallic system practically 
connected with the negative pole would mean the transforming it 
into the condition of a metal which would not be attackable owing to 
the infinitesimal layer of hydrogen with which it was covered. But 
by the action of the salt the hydrates were reduced and the thin 
layer of hydrogen removed. Absolute insulation of the return cur- 
rent was the only remedy. 

By Mr. Brunner: Upon such a gigantic system as a tramway, 
there must be a large loss of current and tkere would be great diffi- 
culty in testing for leakage. Variations in the current could be 
recorded automatically, but where to find the defect would be the 
difficulty. 

Gas Liaut anp CoKkE Company. 


Mr. Foutesr, chief distributing engineer of the Gas-Light and 
Coke Company, said the company had nearly 2,000 miles of 
mains without considering the small service pipes, and eleven 
stations in London where they manufactured gas. They had 
great difficulty in coping with escapes, especially beneath the 
hermetically sealed roadways of many parts. The concrete 
formed an arch across the road and the friable earth 
beneath was always sinking, leaving large holes in which gas accu- 
mulated. He viewed the connection which had been spoken of very 
seriously. In London, the interest of the water mains and of the 
gas mains were close together. London streets were full of various 
underground works, hydraulic mains, hydrants, electric wire tubes, 
water mains, sewer pipes and underground railways. The Strand was 
so taken up, that the Electric Light Company had had to hollow out 
the kerbways to lay their wires. 

Cross-examined by Mr. BatFrour Browne: Leakage accounted for 
considerably less than 1 per cent. of the gas made by the company. 

By Lorp Lorutan: The company had not yet had any cases 
where gas pipes had been corroded by electricity, but their pipes 
were all buried, and it was difficult to inspect them. He considered 
the danger a very real one. 

By Mr. Mottoy: He had no means of saying whether there had 
been any danger since the establishment of the electric light. He 
did not know whether the company had suffered from clectrolytic 
action. 

ACCUMULATORS. 

Mr. L. Epstein, managing director of the Epstein Accumulator 
Company, examined by Mr. Pops, said his firm had been supplying 
electricity for the Birmingham Central Tramway since August. There 
were six cars running regularly, and sometimes seven. ‘T'wo sets of 
accumulators were used, as one charge could not possibly last for the 
15 or 16 hours of service. The gradient of the line was in one part 
1in 25. Twelve sets of accumulators had been used since December. 
The weight of the accumulators was about two tons per car. Bat- 
teries fora car cost, in round figures, £500. The cars had run 80,000 
miles since August, and of the 10,000 plates forming the batteries, 
not one had been renewed. 

Cross-examined by Mr. Batrour Browne: He was the patentee 
of the system. The accumulators were in the first instance bought 
and paid for by the Central Birmingham Company, and the Accu- 
mulator Company maintained them at a rate of 14d. per mile run. 
If his company were to renew the batteries to-morrow, it would cost 
the Accumulator Company, by the mileage the cars had made, three 
farthings, and they would get a profit of ?d. The road was three 
miles long. The cars made an average speed of six miles an hour, 
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but ran up to 74 miles per hour. The batteries supplied in August 
had had to be renewed, but not those supplied in December. 


THE ASTRONOMER Roya. 


Mr. Curistiz, Astronomer Royal, examined by the Carman, said 
the instruments at Greenwich Observatory had been disturbed by the 
South London Railway. The Observatory was about five miles dis- 
tant. Two circuits of wires had been established for the purpose of 
recording electric currents through the earth. The nearest earth 
plate to the railway was 24 miles from it. The other corresponding 
with that circuit was ata distance of 5 miles. On the other circuit 
the line was nearly parallel to the railway at a distance of 44 miles, 
and 400 feet from the bank of the Thames. The electric currents 
were registered by means of a delicate galvanometcr photographically 
on a sheet of paper. The disturbances corresponded with the hours 
when the trains were running. They ranged from one-third to one- 
half of a volt in difference of potential between the two earth plates. 
Some alterations in the railway had reduced the disturbance, but it 
had since risen. 

By Lorp Lorutian: A very small amount of energy would make 
a large disturbance in the instruments. 

By Mr. Brunner: The object of the observations was completely 
defeated by the railway. The matter was hardly so important that 
the committee ought to put expensive conditions on the railway. ~ 

This concluded the evidence. ~ 


SeventH Day. 
The final public sitting of the Committee took place on Tuesday, 
when counsel addressed the Committee on behalf of the various 
ies, 


LEGAL. 


BirMInGHAM Tf£LEGRAPH Company, LIMITED. 


THE application by a creditor for the compulsory winding-up of the 
Birmingham Telegraph Factory Company, Limited, was again brought 
before the Birmingham County Court last week. A resolution for the 
voluntary winding-up of the company has already been passed. Mr. 
Parfitt (instructed by Mr. Hewlett, London) appeared in support of 
the application, which was opposed by Mr. H. Young (instructed by 
Dr. Rogers) on behalf of the liquidator (Mr. J. Rhodes). The appli- 
cation was before the Court on May 11th, and after a long hearing, 
the case was adjourned, in order that affidavits might be filed and 
certain witnesses cross-examined. The object of the adjournment 
was to enable enquiry to be made into the allotment of 3,000 shares 
in the Telegraph Factory Company to six directors of Fowler Lan- 
caster & Co., it was alleged, as nominees of the latter firm. In the 
books of the company these shares were described as fully paid up, 
and the contention of the creditor who made this application was 
that they had not been paid for, and that the directors to whom the 
shares had been allotted were personally liable to contribute the price 
of the shares to the company’s estate fur the benefit of the creditors. 
Yesterday a joint affidavit by Mr. Fowler and Mr. Lancaster was read 
by Mr. Hugo Young, and Mr. Parfitt cross-examined Mr. Fowler 
upon it. It appeared that the telegraph factory was started by 
Messrs. Fowler and Lancaster, in conjunction with Mr. Slater Lewis. 
Messrs. Fowler and Lancaster transferred a portion of their busincss 
to the new company, together with contracts they had for such work as 
the telegraph factory was established to perform. They also from time 
to time gave out work to the factory, lent money for wages, and financed 
the factory. Mr. Lewis suddenly severed his connection with the 
factory, and afterwards in November, 1871, it was found that the 
factory owed Fowler, Lancaster & Co. over £6,000. Mr. Fowler and 
Mr. Lancaster were the only directors of the factory left after the re- 
tirement of Mr. Lewis, and they arranged with the directors of Fowler, 
Lancaster & Co. to extinguish the debt of £6,000, bya debenture of 
£3,000, and shares to the amount of £3,000. These £3,000 of shares 
were allotted as fully paid up to the six gentlemen referred to as the 
trustees for Fowler & Co. 

Mr. Youne contended that the shares were given as a set-off, and 
were therefore paid for, and quoted a communication in which it was 
stated that the price of the shares was to be credited to the loan 
account. 

Mr. Panrirr argued that the trustees were personally liable to pay 
for the shares, and thus be made contributors to the estate of the 
Telegraph Factory Company. They would have their remedy against 
Fowler, Lancaster & Co. There was no registered agreement, and he 
contended that there had been no payment within Section 25 of the 
Public Companies’ Act. He did not deny that the arrangement was 
bond fide, but legally the shares were not paid for. 

Mr. Youn said that the six gentlemen in question never hcld the 
shares, and bad no interest in them. He was willing to bring an 
action against any one of them for costs if Mr. Parfitt’s client would 
indemnify the liquidator against the costs. 

Mr. Parrirt declined the offer. 

His Honovr reserved his decision. 


Dart v. ELEctriciry CorPorRATION. 


In the Queen’s Bench Division, London, on Monday, this case came 
before Mr. Justice Cave and a jury. The plaintiff, Mr. Wm. Dart, 
who carries on business as a chemist at Southampton Street, Strand, 
claimed damages for injury to his premises and to his health by the 
vibration caused by the working of defendants clectrical machinery 


The defendants denied that the plaintiff had suffered damage by their 
machinery. 

Mr. W. Willis, QC., and Mr. Ellis were counsel for the plaintiff; 
Mr. Fletcher Moulton, Q C., and Mr. Turrell appeared for the defen- 
dant company. 

At the outset Mr. Turrell suggested that the jury should view the 
premises. 

Mr. Justice Cave said the defendants ought to have applied for a 
jury view before. He could not stop the case now. ; 

Mr. Wits, in opening the case for the plaintiff, was not surprise 
that the defendants should now want the jury to view the premises. 
The vibration of which tue plaintiff complained had been different 
at different times, and the action could not be determined by a visit 
at the present time. The evidence would show that in November, 
1892, the vibration was sufficient to justify the plaintiff in bringing 
an action. If the defendants had made arrangements by which they 
could carry on their business without causing vibration to the 
plaintiff's house, then an injunction could do them no harm. The 
plaintiff had carried on his business of chemist at Southampton Street 
for 30 years, and it was important that he should keep these premises. 
The house belonged to the Duke of Bedford, and the rent was £90 
perannum. The plaintiff had a good connection from the hotels in 
the neighbourkood of Covent Garden. Prior to November, 1892, the 
vibration caused by the machinery of defendants interfered with 
plaintiff's enjoyment of his premises. The plaintiff's lease expired 
about 1891 or 1892, and he had an arrangement for a new lease from 
the Duke of Bedford of these premises; but before spending a lot of 
money on a new building, the plaintiff wanted to ascertain what it 
would cost to prevent vibration. The annoyance of which plaintiff 
complained was greatest from nine in the evening to one in the morn- 
ing. As the business of the defendant company increased, they 
changed their name. The business was first of all started by Messrs. 
Gatti, refreshment contractors, and in 1888 these gentlemen put iu 
new machinery for generating and distributing electric light. At 
that time there might have been two electrical engines, and perhaps 
two boilers, but certainly the machinery for distributing electricity 
was very small. The company was then called the Electricity 
Supply Corporation, Limited, but it was subsequently styled 
the Charing Cross and Strand Electricity Supply Corporation, 
Limited. In August, 1891, great alterations were made. The 
defendants began to excavate below the ground floor of their 
premises where the electric machines were placed. They went down 
22 feet below the ground floor, and there were now four large boilers 
in this basement. The ground floor rested on iron columns, and on 
this ground floor, which was like the lid of a box, or the end of a 
drum, had been placed 8 or 10 very powerful engines. The plaintiff's 
premises were about 70 yards from the defendants’ premises. A large 
portion of the property in the immediate neighbourhood Messrs. 
Gatti had been obliged to buy or deal with, and the neighbours who 
had arranged with Messrs. Gatti did not desire to give evidence for 
the plaintiff. The vibration had prevented Mr. Dart getting sleep, 
and he had got into a very nervous state. The upper part of his 
house he let off for offices, aud in consequence of the nuisance some 
of his tenants had left. 

Mr. Dart then gave evidence substantially bearing out his counsel's 
statement. He added that his tevants upstairs complained that they 
could not do their writing in the premises, and left the premises in 
consequence of the vibration. In cross-examination the witness 
admitted that the house was now supported by struts, but he denied 
that the whole of the house was in a dirty, dilapidated, and rotten 
state. 

Dr. Joun GrEorGE VINE gave evidence that he attributed the 
plaintiff's ill-heath to irritation of the nerves caused by the vibration, 
and unless the annoyance was stopped the result would be disastrous 
to the plaintiff. 

Mr. E. pE SEGuNDO, civii, electrical, and mechanical engineer 
(Associate of each Institute), practising as a consulting engineer at 
Victoria Street, Westminster, and until four years ago assistant 
manager of the Metropolitan Electric Supply Company, stated the 
result of experiments he had made on the premises of the plaintiff 
to ascertain the vibration. By placing mercury ina large saucer and 
by other tests, he found at times 38 distinct pulsations per minute. 
On defendant’s premises there were 5 Willans I.I. engines, equal to 
about 200 H.P., and two or three smaller ones. 

The case was not concluded on Monday when the Court adjourned. 


Oa Tuesday morning further evidence was called to support 
plaintiff's case. 

Former tenants of the plaintiff and his assistants stated that the 
vibration causcd them considerable annoyance, and that they left the 
premises in consequence. 

Mr. P. P. Kippina tested the vibrations with microphone and tele- 
phone receivers. 

Miss Brauam and Miss GREEN, typewriters and assistants to a 
firm of shorthand writers on these premises, said the vibration made 
them ill, and they could not work. 

The Rev. Mr. LownpEs, Vicar of St. Magdatenes, and a Mr.CHan- 
ti also testified to the existence of the vibrations at plaintiff's 

ouse. 

In opening the case for the defendant company, Mr. TuRRELL 
maintaiocd that whatever vibration was experienced on plaintiff's 
premises was due to the traffic of the strect acting upon a very old 
and shaky structure, and to the working of the printing machines at 
Tit Bits office. 

Dr. Joun Hopkinson, F.R.S., Past President of the Institute «f 
Electrical Eugincers, said the defendants had askid him to go to the 
plaintiff's house to ascertain how much vibration there was. He had 
made several visits. By watching the surface of a cup of mercury, 
he found there was a slight vibration in some of the rooms. There 
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was increased vibration in the front rooms when traffic passed in the 
street. He did not notice any vibration attributable to. the defen- 
dants’ machinery. Some of the fainter vibrations he was not able 
to identify. Tue heavier vibrations were due either to people walk- 
ing in the rooms, or to passing vehicles in the street. What he 
noticed ought not to interfere with the occupation of the house. 
Cross-examiued : On no occasion did he find any abnormal vibration. 
He did not know that the defendant company had settled with 
Messrs. Anstice for £22,000. 

Mr. SPENCER CHADWICK, chairman of the defendant company, 
visited plaintiff's house at 1.30 on April 6th, with Dr. Hopkinson, 
and felt no vibration at all, except when anyone moved in the rooms. 
This honse was a very old and most imperfect structure, and a hansom 
cab passing down the street caused the house to shiver. He could 
find no vibration due to the defendant company’s machinery, but a 
slight vibration caused by the printing machinery at 7'it Bits office. 

Mr. GruninaG, architect and surveyor, gave similar evidence. 

Mr. Wm. Hy. PatcHE Lt, electrical engineer in the employ of the 
defendants, said the amount put out by them depended upon how 
much the public drew. He had visited Mr. Dart’s house, and did not 
notice any vibration, except what was due to the age and shakiness 
of the building. They did not put more engines at work than were 
required to satisfy the demands of the public. 

The case was again adjourned. 


Further evidence was called for the defence on Wednesday. 

Mr. CHartEs Ernest PrEstOon, solicitor, said, his office was in 
Maiden Lane, and ncarer to defendants’ works than Mr. Dart’s house, 
but he never felt any vibration. 

Mr. Epwarpb Rosinson, editor of the Garden, at 37, Southampton 
Street, felt no vibration. 

Mr. E. CuarkE, architect and surveyor, had made tests with quick- 
silver on plaintiff’s premises for vibration. There was no vibration 
on his first visit, but subsequently he found a slight vibration on 
the second floor. The house was in a very bad and insanitary 
condition. 

At the conclusion of speeches of counsel, the case was adjourned 
for the jury to visit the premises in question. 


Cook v. Sr. JaMEs’s AND Patni Matt Execrric Licut Company, 
LIMITED. 


In the Chancery Division of the High Court of Justice, on Tuesday, 
= a inst., the trial of this action came before Mr. Justice 
orth. 

It appeared from the opening statement of Sir Horace Davey, 
Q.C., that the plaintiff was the owner in fee simple of a house and 
premises situated in St. James's Square, Middlesex, upon which a 
club called the Wyndham had for many years been carried on. The 
plaintiff was a member of that club. In 1888 the defendants 
acquired certain lands in Mason’s Yard, which were adjacent to the 
plaintiff's premises, on which they placed powerful steam engines 
and machinery for the generation of electricity. Early in 1889 they 
began to work, and the working of the engines and machines had 
produced throughout the plaintiff's premises very great noise and 
vibration, which caused grievous annoyance, and was an intolerable 
nuisance to the members of the club, as well as actual injury to the 
plaintiff's premises and their value. ‘I'he plaintiff, through his secre- 
tary, drew attention to the probability of the work causing injury, 
but they were assured by the defendants that their machinery was 
of such a kind as to ensure perfect silence and freedom from vibra- 
tion. At the beginning of the working complaints were made, and 
a correspondence followed, with the result that the writ was issued 
Claiming an injunction to prevent the injury. He (Sir Horace) sub- 
m:tted that there was such a nuisance as to entitle the plaintiff to the 
relL.cf he claimed. Damages were not asked for. 

At this stage the hearing cf the action was interrupted for the 
pose of awaiting the result of negotiations between the partics, 
wl ich were successful, and the action was withdrawn from the cause 
list. The terms of settlement were not disclosed. 


CORRESPONDENCE. 


The Phonopore. 

In your leader on the phonopore in your last issue, permit 
me to point out that this company’s telephone block con- 
nectors for establishing a telephonic communication between 
signal boxes on railways gives every satisfaction, and that a 
resistance or condenser will not do what our instrument does. 

On some lines the authoritics will not allow the block bell 
to be used for calling attention to the telephone, and our 
system gives a special and distinct call (which no resistance 
or condenser can do) without in avy way interfering with 
the telegraph system. 

It is the best suited to railway work. It is placed on the 
bell or block wires, and the expense and maintenance of an 
extra wire which the ordinary telephone necessitates is saved. 

With regard to the phonopore telegraph, it has been for 
the last two years at work in: all weathers, and has done 


good and valuable work, and over 60 messages in the hour 
have been sent by it. It can be placed and works equally 
well on a tduplexed wire, and is so working now in this 
country, and it is also working abroad. 

I quite agree with your remarks as to the relative value of 
laboratory and actual line demonstrations, but, as this system 
has had a lengthened trial through all weathers and is still 
giving satisfaction, I think we have proved, and clearly so, as 
you say, that the success of the system is assured. 

C. E. Spagnoletti, Managing Director. 


The Phonopore Company, Limited, 
Faraday House, Charing Cross Road, W.C. 


Distribution of Electrical Energy by Gaseous Fuel. 

Iam much obliged to you for having noticed a letter 
which I wrote to the Scotsman on June 8th, on the subject 
of distribution of energy by gas. You have not, however, 
fully expressed in your notice the full importance of this 
question as applied to Edinburgh. In this beautiful city, 
without any manufacturing chimneys to speak of, any large 
steam engine installation for any purpose whatever, must of 
necessity be placed at a very great distance from the resi- 
dential parts in which the electric light would be in demand. 
Given the best steam engine installation, it follows that the 
alternating high current system must here be used, unless 
there is to be, for many years to come, a great loss in making 
such an enterprise pay. ‘The Town Council of Edinburgh 
have taken the matter into their own hands, and have refused 
to sublet their concessions to a company, one or two of which 
are quite ready to take the matter up. The cost of carrying 
the leads, and in opening the streets through districts of 
working class property, will far exceed that which could be 
accomplished by running a gas main to convey producer gas 
made from the troublesome by-product in this city, namely, 
coke. The illuminating power of Edinburgh gas is about 
27 candles, and is therefore very expensive, costing 3s. 10d. 
per 1,000 feet. This is brought about in consequence of 
the use of cannel coal, and the result is that the coke is of a 
very inferior quality for household and other ordinary uses. 
It is sold at the Edinburgh gas works, wholesale, at 4s. per 
ton, and can, in any ordinary producer, be converted into gas 
by a jet of steam and air under a close fire-grate, and can 
be delivered in considerable quantities to small or large 
electric stations at the cost of about 2d. per 1,000 feet. 
Moreover, where this heating gas passes through a line of 
working-class property, a considerable demand would spring 
up for use in cooking stoves, which in our high Edinburgh 
tenements would get rid of carrying up coal, and ashes down, 
a great boon in such hot weather as we are experiencing now, 
and in winter apartments might be warmed in a similar 
manner. There has been a considerable discussion in Edin- 
burgh as to the propriety of our Town Council undertaking 
the lighting of the city, and it has been very justly said that, 
to put down a proposed instaliation costing £100,000, will 
entail a serious loss, at any rate for some years, on the rate- 
payers, if the current is supplied at anything like a reasonable 
price. The argument used is, that working men (otherwise 
described by Mr. Gladstone, the masses) ought not to be 
taxed for supplying a luxury to the classes, and in this I 
think they are perfectly right. The Town Council, there- 
fore, ought to see to the best system being adopted, which 
would immediately, or approximately so, give a return for 
the capital expenditure, and this, 1 maintain, can best be 
effected by the distribution of non-illuminating cheap gas. 
Your reference to Prof. Kennedy, and my being too late, as 
far as Edinburgh is concerned, I do not think will affect the 
question very much, as we Scotchmen here move rather 
slowly. I think it will be in the direction of Prof. Kennedy's 
interests to advise the best scheme for our city to be adopted, 
and therein he will work (if he agrees with me) with the gas 
commissioners. I have been informed that he has advised 
the use of gas engines in the case of Belfast from illumi- 
nating gas. If that is true, he will probably be able to give 
his reasons for having departed from his preference for a 
triple expansion steam engine made near London and in- 
stalled in Glasgow and other places in Scotland, which it 
is well known is the birth place of not only the triple, 
but the quadruple expansion engine. Prof. Kennedy is 
a Scotchman, trained in Edinburgh, and in these days 
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of home rule I would advise him not to send coals to 
Newcastle, but other things being equal, or nearly so, to get 
as much of his work as he can, executed for the requirements 
of Scotland by Scotsmen. I may say that I have no interest 
in gas engines or gas producers, but rather otherwise, being 
a manufacturer of steam engines and hydraulic machinery, 
and I may add that, after mature consideration, I am about 
to replace a triple-expansion steam engine in Rosebank Iron 
Works with a gas engine of about 200 horse-power, to be 
supplied with gas made from coke. My immediate interest 
is that I have had my house for the last few years lit up with 
electric light, the energy being supplied by a gas engine and 
battery, and I am very anxious to have the current laid on 
in the best and cheapest possible manner, so that I can stop 
the working of my small gas engine, which, however, consumes 
less of our expensive gas per unit of light than I burned 
before in the ordinary way. Perhaps Prof. Kennedy will 
kindly criticise this letter if he has time. 


A. W. Brown. 
Rosebank Iron Works, Edinburgh. 


Relative Safety or Danger of Electric Light Current. 


Pressure of business last week prevented me replying to 
Messrs. Lawrence and Kirk’s remarks upon this subject, which 
criticism I venture to say is a little wide of the mark, as any 
one interested in the subject will see on perusal of Dr. Waite’s 
letter, which appeared in the Review of May the 5th. In that 
communication, Dr. Waite gives his views very clear and 
explicit, and then seeks to obtain the opinion of electrical 
experts as to the adoption of alternating and high pressure 
mains being used, including the continuous arc circuit cur- 
rents as supplied by central stations. Hence in this important 
discussion, whether the views of the writer be for or against 
the use of either of these various systems being utilised for 
electro-medical and electro-surgical work, such opinions 
should be clearly defined, because by this means the subject 
can then be more fully analysed, and the merits and the de- 
merits of each system explained and discussed, which recorded 
information cannot fail to be of great use to medical men. So 
far as my own contribution goes upon this subject, I stated 
my views, as I always do, clearly, and without fear of con- 
tradiction. I am, therefore, glad to see that such expert 
authorities as Messrs. Lawrence and Kirk agree with me on all 
the more important points, especially that part which relates 
to continuous currents for electro-medical work, the use of 
which I entirely agree with them, provided such currents 
are “chemically generated,” and for all-round work of the 
average physician, I am personally convinced that they are 
the best, cheapest, and most reliable, and without doubt the 
very safest for carrying out all delicate electro-medical and 
electro-surgical operations. Messrs. Lawrence and Kirk 
state in their letter that they supply batteries as well as 
current controllers ; I may say “so do we,” but I have no 
desire to use the pages of the REvIEw to discuss the merits 
of the articles sold by my firm, but prefer to let the goods 
speak for themselves, as I consider this is the proper way to 
settle all commercial questions of this kinds. I note that 
the subject under discussion (as first commenced in the 
Review) has formed a subject matter for discussion in 
several Continental papers and American technical journals, 
hence it shows that the subject is looked upon as one of 
National importance, and it is to be hoped that central 
station managers will contribute full information relative to 
the working of plants installed in their various circuits (if 
any have been so fitted), for an ounce or two of practical 
experience is worth a ton of theory in matters of this kind. 
I may say I always make it a rule to express my views inde- 
pendently (whether they be for or against any particular 
section), although I am aware it is sometimes a most difficult 
matter to put one’s views into print so as to be fully appre- 
ciated by all concerned ; at the same time I think if Messrs. 
L. and K. will peruse my letter again and compare it with 
those of Dr. Waite and other writers, they will see that my 
remarks and criticisms come well within the debate, and 
certainly not a bit too severe when one comes to consider the 
danger in store for those operating unmanageable electric 
circuits. The publication of my letter upon this subject 
has evidently been read with interest by many, because I 
have received numerous enquiries from medical men and 


electricians asking special questions not alluded to by me; 
one letter is from a well known believer in the merits of con- 
tinuous current transformers, another from a staunch believer 
in alternating current distribution systems, which gentleman 
asks point blank if I am entirely opposed to the extension 
and adoption of the now popular alternating current. My 
answer to this question is most certainly not ; in fact, I may 
say that I am rather the other way inclined, provided that 
they are carefully and properly installed and utilised for 
lighting, heating, cooking, and ventilating purposes, because 
they are the cheapest, and also for the simple reason that 
such currents are now practically understood, and as gene- 
rally installed, are quite safe, and the most convenient for 
general commercial purposes, as above described ; but when 
it comes to the utilisation of the alternating or high poten- 
tial currents, or even continuous current transformers being 
utilised for delicate operations in electro-medical and electro- 
surgical work it is another matter, and I am personally dead 
against the use and adoption of either such currents for 
these purposes, not only as regards safety but economy as 
well. Fancy probing an ulcer, drawing a tooth, or applying 
a current to the ear in case of partial deafness, or 
carrying out a very delicate internal operation requiring, 
perhaps, only a few watts, calculated at a cost of 6d. or 
8d. per Board of trade unit, in the face of the known 
variable changes in pressure of the E.M.F., also the periodi- 
cities of some alternating current systems, leakage of mains, 
and perhaps simply trusting to a bit of fuse wire (which, if 
it be tin), is not reliable, by reason of its happy knack of 
corroding, or, again, relying even to the supposed safety of 
magnetic cut-outs, which are known to change according to 
the state of meridian and atmosphere ; consequently, for any 
scientific expert to attempt to use or recommend their appli- 
cation in face of the above facts, is, to my mind, “a penny 
wise and pound foolish policy,” and until some practical ex- 
pert, who knows more than myself, can convince me by hard 
solid facts to the contrary, I shall continue to recommend 
chemical batteries, and do my level best to get the medical 
fraternity to continue to use them, as I conscientiously believe 
them to be the best. Undoubtedly the question of regulating 
and controlling the current is quite as much of importance 
in primary and secondary battery work as in main current 
supply, especially for electric baths and numerous other 
applications. I may say I am in favour of adopting a water 
resistance, and from my experience, I find the Bailey current 
controller about the very best and most convenient appliance 
for this purpose, especially as you can use water of the same 
temperature of the bath, which is an advantage; and as this 
appliance can be used under the absolute control of the 
patient, whose feelings are the best judges of the quantity of 
current his or her body is able to stand, I consider the 
“ Bailey” is the very best and most scientific controller in 
the market. What we want in this discussion is to get at 
the truth of the whole matter, and a time test is the only 
test which can decide the bone of contention which now exists 
between admirers of high and low potential currents being 
utilised as and for the purpose under discussion. 


Arthur Shippey. 
June 21st, 1893. 


An Explanation by Mr. F. L. Rawson. 


I have had my attention called to your last issue in which 
you state that a receiving order had been made against me, 
and as this statement is, of course, prejudicial to me, I would 
be glad if you would kindly insert this letter. 

As it was important in the interests of the shareholders 
that Woodhouse & Rawson United should not go into liquida- 
tion before the end of last February, I gave various guarantees 
to several parties in order to enable the company to continue 
their business, obtaining from the company ample security 
for such guarantees. Recently one of the guarantees brought 
an action against me, and obtained judgment by default, and 
although I stated that I could not pay any one guarantee 
until I had settled with all the other guarantees, and that I 
would be able to arrange this in a short time, they applied 
for the appointment of a receiver. 

At this time I was in negotiation with the receiver of 
Woodhouse & Rawson United, and ultimately arranged with 
him that I should give up to him the securities that I had 
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received, and that he should pay off the guarantees, but the 
day before the application for the appointment of a receiver 
was made, he informed me that he found that he was not 
legally able to carry this out. In order to enable me to get 
the matter settled in another way, the legal proceedings were 
then adjourned, I understood, until the 23rd instant, but it 
seems that they were adjourned until the 21st, and on that 
day the guarantees had a receiving order made against me, in 
my absence, stating on the receiving order that I was present. 
On the following day I heard of this and applied to the Court 
for a stay of all proceedings, which was granted immediately, 
and to-day the receiving order was cancelled. Cn the 22nd, 
having settled with all the guarantees, I paid the amount of 


the guarantee. 
F. L. Rawson. 


Heating and Cooking by Electricity. 


In conncction with the article on heating by electricity by 
Mr. Rankin Kennedy, in your issue of June 16th, and 
Mr. Albert Gay’s letter in your last issue, it may interest 
both of these gentlemen to know that Mr. Ferranti applied 
for a patent on January 15th, 1887 (more than 3} years 
before either of them), for heating by induced currents. 

Some time ago I endeavoured to ascertain who first des- 
cribed this exceedingly promising method of electric heating, 
and, so far as I have been able to gather, Mr. Ferranti was 
first in the field. I understand that the patent I have re- 
ferred to, viz., No. 700 of 1887, is still in force. 

David Cook. 


How to Calibrate Voltmeters. 

I should be glad to know the readiest. way of calibrating 
voltmeters. Will any of your correspondents state what 
method they employ ? 


A.M.I.E.E. 


NOTES. 


Advertisement or Otherwise.—In the English Mechanic 
and World of Science last week there appeared, under the 
heading of ‘“ Answers to Correspondents,” the following :— 

The most perfect form of electro-massage treatment is successfully 
carried: on daily at the Medical Battery Company’s Institute in 
Oxford Street, under the skilful medical supervision of fully qualified 
English physicians and surgeons, by experienced masseurs and mas- 
seuses. Rupture, deafness, corpulence, superfluous hairs, and wrinkles 
are also treated by specialists possessing sound practical knowledge 
in their different departments. If you cannot call for free private 
consultation, send at once for descriptive pamphlet and book of 
testimonials, which will be sent post free. Note.—The Medical 
Battery Company’s Institute, 52, Oxford Street, London, W., is the 
only completely equipped electro-medical establishment in Europe. 
In the very next column, under “ Useful and Scientific 
Notes,” we tind this :— 

Holloway’s Pills give potency to the nervous system, which is the 
source of all vital movements, and preside over every action which 
maintains the growth and well-being of the body. They are most 
unfailing antidotes to indigestion, irregular circulation, sick headache, 
and costiveness, and have attained the highest reputation.—[Apvrt. ] 
Holloway’s pills are, so far as we know, perfectly harmless ; 
the appliances of the Medical Battery Company have recently 
occupied the attention of the Courts of Law. But the thing 
we wish to point out is that in one instance there is nothing 
to indicate that the notice is an advertisement, whereas in 


the other appears the stereotyped [ADVT. ]. 


Maidstone Electric Lighting.—The Electric Lighting 
Committee of the Local Board have prepared their report, in 
which they recommend the consideration of the offers of 
Messrs. Sharp and Kent and Messrs. Bourne and Grant for 
the whole of the public lighting ; they also make the follow- 
ing recommendations :—That application be made to the 
Board of Trade for an extension of time ; that the Local 
Board have the right to purchase the undertaking at the end 
of 10 years on certain terms; that a suitable site be fixed 
upon and the station erected ; that the maximum price per 
unit be 8d. ; 


Telephonic Communication for Rhyl.—The National 
Telephone Company, Limited, have decided to extend their 
line from Flint to Rhyl, and establish an exchange office in 
the town. 


Lambeth Electric Lighting.—At the last meeting of 
the Guardians there was some discussion as to the advisa- 
bility of obtaining an expert’s opinion regarding the cost, 
practicability, &c., of introducing electric lighting into 
Renfrew Road Workhouse and Infirmary. This was the 
remark of the chairman when a member made the proposal 
to consult Mr. Preece, or some person whom he might 
nominate :—‘“ You won’t be mad enough to propose this ex- 
penditure at the present state of electric lighting?” This 
strong statement drew forth comments from a number of 
those present, who advocated the adoption of electricity, and 
ultimately it was resolved, with only two dissentients, that 
£30 be expended in obtaining an expert’s opinion on the 
subject. 


Paris Electric Lighting.—A new company has just 
been formed at Paris for working the sector of the left 
bank. The concession of this sector was granted after 
a deliberation of the Municipal Council, July 23rd, 1890. 
Until now no company could be formed by M. Naze to carry 
out the necessary operations. The new company starts with 
a capital of 3,000,000 francs, represented by 6,000 shares at 
500 francs each. Besides these, 12,000 beneficiary shares 
have been created, which will share in the special profits. 
The first council of administration is composed of Messrs. 
Naze, Gibbs, Mourlon, (iuinotte, and Valére Mabille. For 
his support Mr. Naze receives a sum of 375,000 francs and 
6,000 beneficiary shares. A few months ago M. Naze 


’ bought or rented some small electrical energy works, esta- 


blished in 188%, in the Place du Panthéon, by the Oerlikon 
Company. These works are to supply part of the sector. 
The new company will probably establish some works better 
suited to the sector to be supplied. 


Orpington Electric Lighting.—Mr. J. Torr Todman, 
electrical engineer, London, has prepared a scheme for the 
proposed electric lighting of Orpington, Kent. The system 
recommended is high tension alternating current. The 
central station will be at Hodsell’s mill, and the motive 
power obtained from the existing steam engines, which 
are of sufficient power to ran 250 16-C.P. lamps (or 
with increased boiler power 350 to 400). The alterna- 
tor or generator will be a “Giilcher” machine capable 
of maintaining 400 16-C.P. lamps (incandescent) ; the 
main cable will be of Callender make. The estimated 
cost of plant, laying mains and branch cables, and 
fixing transformers, is put down at £905, and the annual 
working expenses at £277. The Orpington Committee of 
the Bromley Rural Sanitary Authority have recommended 
that facilities should be given to any company formed for the 
purpose of electric lighting the district, and that the neces- 
sary permission for breaking up the roads be given. 

Chatham and Rochester Electric Lighting.—An ex- 
traordinary general meeting of the Chatham and Rochester 
District Electric Lighting Company has been held to con- 
sider the contracts entered into by the chairman, Mr. Henry 
Jasper, and the company, whereby Mr. Jasper contracts to 
supply and erect certain works, plant and machinery for the 
company, for thesum of £18,630, payable in 3,726 fully paid 
shares of the company. It appeared that in consequence of 
pressure by the Board of Trade, certain works had to be 
executed under the risk of the company’s order being revoked 
as the penalty for omission, and there being some difficulty 
in obtaining the requisite capital, Mr. Jasper undertook to 
provide the capital, in consideration of the 3,726 fully paid 
shares being transferred to him. The shareholders were asked 
to adopt the contracts, but there being a disposition on the 
ong of the shareholders present to go fully into the figures, 

r. Jasper’s actual outlay appearing to be £9,315, though 
Mr. Hurrell, the engineer, said the work might cost £20,000 
or £30,000, in which case Mr. Jasper would have to bear the 
loss, it was agreed that before any resolution should be put 
befor2 the shareholders, that there should be a conference 
between a committee of the shareholders with Mr. Jasper 
upon the subject. 
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Telephones in Greece.—The Greek Administration are 
about to establish a service of 300 subscribers, between 
Athens and the Pirseus. 


Telegraphic Communication between Paris and 
Algiers.—Direct telegraphic communication between Paris 
and Algiers is now carried on by means of the Hughes appa- 
ratus, the Willot relay being used. The line consists of 1,000 
miles of open work and 560 miles of submarine cable. 


The Cassagnes Steno-Telegraph.—Experiments are 
about to be made with this apparatus by the French Ad- 
ministration in Paris, the circuit arrangements being such 
as would be employed in actual practice for the service of 
the Press. 


Sutton Electric Lighting.—Three letters from engi- 
neers with regard to the electric lighting of the town have 
been considered by the General Purposes Committee, who, 
however, have deferred making any recommendation until 
after it has had time to consider the result of inquiries which 
are being made by the Clerk. 


Moffat Electric Lighting.—The Commissioners have 
obtained a report from Messrs. Woodhouse and Rawson, 
electrical engineers, Glasgow, with respect to the electric 
lighting. It is proposed to use the waterfali at Skellywell 
Mill, on the river Evan, Mr. William Younger, of Auchen- 
castle, having consented. Exclusive of buildings, &c., but 
including all the requisite plant and fitting up the same, the 
cost is stated at £3,879. The expense of arc accumulator 
batteries or smail accumulator distributing stations for the 
supply of private houses is not included. The report states 
that after supplying the arc lamps in the streets the light 
available for sale would equal £1,946 13s. 4d. a year. 


Metropolitan Electric Supply Company.—According 
to the Contract Journal, the reception of the accounts of 
the Metropolitan Electric Supply Company, Limited, gave 
rise to discussion at the Paddington Vestry as to the wisdom 
of the Vestry in declining to carry out the supply of electric 
light. It appears that after two years’ work the company 
had made a profit of 2 per cent. Colonel Barchard congra- 
tulated the Vestry in declining to embark on the enterprise, 
as some members desired to do. The result was, that the 
Vestry had got its money and the company the clectric light. 
At present the company had only 297 customers in Pad- 
dington. 


A Peculiar Accident due to Lightning.—During a 
storm a week or so ago a remarkable thine oxcurred at a 
station in the Grenfell district. Two working bullocks were 
grazing in a paddock ; one which had its head close under a 
wire fence was struck dead by lightning, the animal next him 
being knocked down and stunned. The course of the cur- 
rent could be plainly traced along the wires of the fence, and 
is supposed to have made a complete circuit of the paddock, 
circling the straining posts, and then apparently passing 
along the whole line of communication. The wire in many 
places was fused, weeping drops of shot all along its line. 
Onr first impression on reading this was that a contemporary 
had been down in the country. 


The Azores Cable.—7he Financial Times comments as 
follows on the matter of the Azores cable :—“ British enter- 
prise has just scored a point in Portugal. For a long time 
it has been a question of laying a cable between that country 
and the Azores, and protracted negotiations have been carried 
on with French and English companies. At length the con- 
tract has been finally secured by the Exstern Telegraph 
Company, of London, which has obtained it against the 
Société Francaise des Télégraphes Sous-Marins. We under- 
stand that the last-named company has forfeited £10,000 
caution money to the Portuguese Government. The new 
cable will connect Portugal with St. Michacl, in the Azores, 
and when this is completed it is proposed to cxtend the line 
to the Antilles, and thence to Bermuda. forming thus a fresh 
channel of communication with the United States. As a 
nation we are not very popular in Portugal just now, and the 
fact that the Cortes have just ratified the contract with the 
Eastern Telegraph Company is the more satisfactory to us.” 


Cable Communications.—The Fao-Bushire cable was 
interrupted on June 25th. 


A Telephone Exchange at Leamington.—last Mon- 
day an exchange in connection with the National Telephone 
Company’s system was opened at Leamington. 


Haddington Electric Lighting.—The Town Clerk is 
making enquiries as to the utilisation of the water power at 
East Mill for electric lighting the strects. He is also in 
communication with an electrician regarding the matter. 


Redruth Electric Lighting.—The company which was 
to have been formed for supplying Redruth with light by 
electricity has been abandoned, owing to lack of public sup- 
port. There were a good many shares applied for, but not 
enough to warrant the formation of the company. 


The City and South London Railway Bill,—This Bill 
came before a Select Committee of the House of Lords on 
Tuesday, but the opposition to it having been abandoned, 
the Bill was referred to Lord Morley’s Committee as un- 
opposed. By the Bill, the City and South London Railway 
Company are empowered to extend their electric railway from 
King William Street to Islington, and an extension of time 
is granted within which to construct their authorised exten- 
sion from Stockwell to Clapham. 


Spencer-Balfour & Co, and the Electric Construction 
Corporation.—The Electric Construction Corporation it 
appears is not altogether unaffected by its acquaintance with 
Spencer Balfour and his confederates. On Tuesday last, on 
resumption of the examination of the officials of the Building 
Securities’ Company, Limited, in the London Bankruptcy 
Court, before Mr. Registrar Emden, Mr. Geo. Dibley (who 
was formerly a director of the E.C.C., and also of the London 
and General Bank), in the course of cross-examination 
evidenced as follows :— 


The Reaistrar: Will you explain how it is that investments 
were made in other companies, especially in underwriting the 
£100,000 worth of shares in the Electric Construction Corporation, 
Limited ? 

Witness said it was true that £15,000 worth of the shares were 

laced in his name, but it was all done by Mr. Balfour without his 
ed or consent. When he discovered what had happened he 
had rather a warm interview with Balfour on the subject, and that 
gentleman assured him that the transaction would result in a profit 
to the company, and witness was satisfied with the explanations 
offered. . . . . He resigned his seat on the board in July, 1891, 
his reason being that he was dissatisfied with a large investment 
made by Mr. Balfour in the Electric Construction Corporation shares, 
and also because the directors were constantly being required to sign 
promissory notes against loans obtained by the company. He had 
expressed his intention of retiring a year previously, but Mr. Balfour 
said that his action would have-been disloyal, and witness therefore 
remained. He had never made any independent inquiry into the 
balance-she2ts of any of the companies with which he had been 
connected, 


The Institution Conversazione.—On Friday evening 
last, 2 large company of leading clectricians and scientific 
men in general, assembled at the annual conversazione of the 
Institution of Electrical Engineers, held at Princes Jluall, 
Piccadilly. Mr. W. H. Preece, President, assisted by Miss 
Preece, received the visitors, of whom there was a very large 
attendance, the rooms being densely crowded. The pleasure 
of the evening was materially enhanced by the performance 
of an excellent musical programme, by the band of the 
Royal Horse Guards Blue, under the conductorship of Mr. 
Charles Godfrey. Many distinguished persons were present, 
the following being the names of a few of them :—Lord 
Kelvin, P.R.S.; Sir George Berkley, K.C.M.G. (Past Presi- 
dent Inst.C.E.); Mr. A. Giles (President of Inst.C.E.); Mr. 
Edward Woods (Past President Inst.C.E.); Sir Frederick 
Bramwell, F.R.S.; Sir David Salomons, Bart.; Sir James 
Crichton Brown, M.D., F.R.S.; Sir Owen Roberts, D.C.L.; 
Earl Russell, Col. Haywood, Sir B. Baker, K.C.M.G.; Gen. 
Webber, C.B.; Dr. J. Hopkinson, F.R.S.; Dr. J. 11. Glad- 
stone, F.R.S.; Dr. E. Frankland, F.R.S.; Dr. W. I. Perkins, 
F.R.S.; Prof. G. Forbes, F.R.S.; Prof. W. G. Adams, F.R.S. ; 
Prof. D. E. Hughes, F.R.S.; Prof. R. Meldola, F.R.S.; Prot. 
Perry, F.R.S.; Prof. 8. P. Thompson, F.R.S.; Prof. A. B. W. 
Kennedy, F.R.S.; Mr. A. Siemens, M.Inst.C.E.; Mr. 
Crompton, M.Inst.C.E.; Mr. C. E. Spagnoletti, M.Inst.C.E. ; 
Mr. J. W. Swan. 
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Theatre Electric Lighting.—The Paragon Theatre of 
Varieties will be closed for one month from July Ist for re- 
decoration, lighting by electricity and heating. 

Lancaster Electric Lighting.—Mr. A. 8. Barnard, at 
present superintendent of the installation department of the 
Corlett Electrical Engineering Company, Wigan, has been 
appointed borough electrical engincer, at a salary of £120 
perannum. There were 30 applicants for the post. 


Dart v. Electricity Supply Corporation, Limited.— 
The report of this case will be found in our Legal columns. 
On Thursday (yesterday) morning the jury, after viewing 
the premises and hearing the summing up, found a verdict 
for the defendants. Mr. Justice Cave gave judgment for 
the defendants with costs. 


NEW COMPANIES REGISTERED. 


William Parnall and Company, Limited (39,047).— 
This company was registered on the 14th inst., with a capital 
of £30,000, in £10 shares, to acquire the business of a 
grocer’s outfitter, now carried on by Wm. Parnall at Victoria 
Street, Temple Street, Bristol; at 15, Seething Lane, E.C., 
and 16, Hanging Ditch, Manchester, under the style of Wm. 
Parnall & Co., and to carry on, in their respective branches, 
the trades of scalemakers, smiths, brassfounders, weighing 
machine manufacturers, engineers, electricians, and suppliers 
of electricity. The subscribers (with 1 share each) are :— 
Wm. Parnall, 19, Beaufort Road, Clifton, Bristol, grocer’s 
outfitter; F. Thomas Johns, 5, Brampton Grove, Cheetham, 
Manchester, traveller; F. E. Ellison, 43, Ashley Road, 
Bristol, accountant; P. J. H. Lloyd, 7, Redland Park, 
Bristol, tea merchant; T. J. Beard, 80, North Road, 
Bishopston, Bristol, engineer; A. Harvey, 24, Franklyn 
Street, St. Paul’s, Bristol, manager; G. B. May, Chertsey 
Road, Redland, Bristol, gentleman. The first directors are : 
Wm. Parnall, G. B. May, and F. T. Johns. Qualification, 
£100 per annum. Remuneration, to be paid out of the 
f a of the company. Registered by Salisbury & Griffiths, 
solicitors. 


Orme’s Electric Sigual Syndicate, Limited (39,057). 
—This company was registered on the 15th inst. with a 
capital of £7,500 in £1 shares, to acquire British patents, 
including one dated November 28th, 1891, and numbered 
20,742, and a provisional patent dated February 17th, 1893, 
granted to John Orme in respect of an invention relating to 
electrical and automatic signalling; to adopt an agreement 
made between John Orme and — Andrews; and to carry 
on the business of the company. The subscribers (with one 
share each) are:—J. Orme, 65, Barbican, E.C., electrical 
engineer; W. Godbold, 65, Barbican, E.C., printer; C. H. 
Avey, 181, Wick Road, Homerton, electrician; W. Powell, 
117, Ilderton Road, South Bermondsey, glass blower; N. 
Mitchell, Brixton, brass finisher; S. Jennings, Grove Park, 
Denmark Hill, gentleman; W. M. Grimshaw, Priory, Prittle- 
well, gentleman. Table “A” applies, with few exceptions. 
Registered by L. E. Brasseur and Oakley. 


North-Eastern Telephone Company, Limited (29,088). 
—This company was registered on the 20th inst. with a 
capital of £1,000 in 500 preference and 500 ordinary 
shares of £1 each, to carry on the business of a telephone, 
electric light, heat and power supply company, and in par- 
ticular to establish, work, manage, control, and regulate tele- 
st exchanges and works for the supply of electric light. 

he subscribers (with one share each) are :—G. H. Coates, 
33, Mosley Street, Newcastle-on-Tyne, accountant; A. 0. 
Challoner, Benwell Lodge, Newcastle-on-Tyne, share broker ; 
G. H. Wear, Post Office Chambers, Newcastle-on-Tyne, in- 
surance secretary; C. Thompson, 9, Deace Street, Newcastle- 
on-T'yne, consulting engineer; W. Cowill, Pilgrim Street, 
Newcastle-on-Tyne, ironmonger; S. Percy, Newcastle, 
plumber; T. Telford, 18, Marncliffe Street, Newcastle, 
gentleman. The rales of Table “A” usually apply. Re- 
gistered by Waterlow Brothers and Layton, 24 and 25, 
Birchin Lane, E.C, 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Belem (Brazil).—For lighting by gas or electricity the 
city of Belem, the capital of Gram Pari, Brazil, by contract. The 
conditions of contract and all particulars may be had on application 
to the Brazilian Consulate, at 6, Great Winchester Strect, London, 
E.C., or at the Consulates of Liverpool and Glasgow. 


Ealing.—July 18th. Provision and laying of electric 
light mains, transformers and accessories. For further particulars, 
see our advertisement pages. 


Ealing.—July 18th. Wiring of public buildings, and 
for the provision of fittings and accessories. For further details see 
our advertisement pages. 


Ealing.—July 18th. Buiiding of engine and boiler house, 
&c., and accessories at the central station. For further particulars, 
see our advertisement pages. 


Hudderstield.—July 1st. For the following materials 
and labour requisite for laying an electric supply main, for the Elec- 
tric Lighting Committce :—1. Supply of 3-inch cast-iron spigot and 
socket pipes. 2. Supply of cast-iron junction boxes. 3. Supply cf 
lead. 4. Supply of spun yarn. 5. Supply cf concentric conductors, 
insulated with vulcavised India-rubber. 6. For the labour in exca- 
vating the trench, laying and jointing the pipes, fixing and connecting 
the junction boxes, and diawing in the cables. Specification and 
form of tender may be obtained upon application to Mr. A. B. 
Mountain, borough clectrical engineer, Gasworks Street, Huddersfield. 


Manchester.—July 10th. For erection of offices, &c., 
and entrance gateway at the electric light station, Dickenson Street, 
for the Manchester Corporation. 
CLOSED. 

Cardiff.—A special mecting of the lighting and electrical 
committee of Cardiff Corporation was held in the Council Chamber 
on Monday last. Tenders for the supply cf boilers, machinery, and 
electrical apparatus were received and considered, there being 26 in 
all. The consulting engineer stated that, in his opinion, they could 
get all the machinery, &c , :equircd, for about £10,600, if the different 
portions cf material were supplied by different firms. Alderman 
Carey thought there should be no divided responsibility, and that the 
laying down of plant and machinery be given to s.me firm whom 
they could trust. There were eight tenders for the whole of the 
machinery and plant, namely :— 

Messrs. John Fowler & Co., Leeds (without boilers) £11,600 
Messrs. Ferranti & Co., London (everything in- 


The British Engineering Company (everything in- 

Messrs. Latimer Clark, Muirhead (everything in- 

Messrs. Crompton & Co. (everything included) ... 11,200 
Messis. Johnson and Phillips ,, 11,000 
Messrs. Siemens Bros. 10,900 
Me:srs. Woodhouse & Rawson ,, 10,800 


There were 18 other tenders for portions only, or for types of ma- 
chinery and apparatus, not in accurdauce with specifications. After 
deliberation, the committee decided to accept the following tenders: 

Builers, Messrs. Davey, Paxman & Cv., Colchester. 

Condenser, Messrs. James Watt & Co., Birmingham. 

Engin s, dynamos, switchboard, transformers, rectitiers, &c., Messrs. 
Siemens Brothers, Limited, London. 

Lamps and special automatic cut-outs, Messrs. Johnson and Phillips, 
of Charlton. 

The selection of lamp-posts and other small things has been de- 
ferred. The total amount of the tenders accepted is £10,200. 


BUSINESS NOTICES, &c. 


J, A. Berly’s Universal Electrical Directory for 
1893 (12th year), 784 pp. This standard work contains a larger 
amount of trade information than any other similar publica- 
tion, and should be in the hands of every enginecr or electrician. 
Free within the Postal Union for 4s. 


The Volta Electrical Company, Limited.—A general 
meeting of the above company will be held at the offices of Rycroft 
and Bellhouse, solicitors for the liquidators, 2, St. Peter’s Square, 
Manchester, on July 28th, at 3 p.m., for the purpose of having the 
liquidators’ accounts, showing the manner in which the winding up 
has been conducted, and the property of the company disposed of, 
laid before such meeting. 


Austin & Myers.—This firm having been served with 
a writ at the suit of one of their creditors, they have executed an 
assignment of all their estate to a trustee, to secure the due distribu- 
tion thereof. A meeting of creditors is to be held to-day, at 3 o'clock 
p.m., at the White Horse Hotel, Armley Road, Leeds, when a state- 
ment of affairs will be laid before them. 


Failure of an Electrical Engineer.—At Glasgow 
Bankruptcy Court on 23rd inst., William M‘Whirter, electrical engi- 
neer, Campbell Street, Govan, appeared for examination. The trustee 
stated that as he had received full explanations regarding the estate, 
he had no questions to ask. The examination was closed. 
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Catalogues, Price Lists, &t.—There appears to be a 
great deal of ambition in these days among manufacturers of electric 
light fittings and similar firms, in regard to the publication of lists 
and catalogues of their manufactures and the goods traded in by 
them. Not content with an ordinarily printed account of the articles 
referred to, the idea of having some gorgeous display of colours, or 
other fascinating characteristic, seems now to be aimed at by the 
publisher. The latest attempt in this direction has been made by 
Messrs. Lea, Sons & Co., of London and Shrewsbury, but instead of 
being called a catalogue, they designate it a “portfolio.” It consists 
of a number of loose sheets on which are given details of various 
designs of electric light fittings, such as electroliers, pendants, 
brackets, lamps, ship fittings, &c.; accompanying these sheets are 
others, on which are illustrations of the fittings artistically and taste- 
fully coloured. This is a piece of work which does the firm great 
credit, as it has been well executed, although the colouring, which is 
hand work, is somewhat crude. 

We have received cataiogues of the National Electric Manufac- 
turing Company (Eau Claire, Wisconsin, U.S.A.) one dealing with 
the direct current incandescent system, and the other descriptive of 
the National transformer system of incandescent electric lighting for 
long distance. The two catalogues are well illustrated. Another 
list details the installations of the National transformer system made 
in America prior to January Ist, 1893. Messrs. Shippey Brothers 
have been appointed sole European agents for the National trans- 
former system, and intend shortly to hold stock in England of the 
National Company’s specialities. 


The Electric Construction Corporation.—We publish 
in another part of this issue a circular which has been issued by the 
Constrution Corporation to itsshareholders. The directors have come 
to the conclusion that a reconstruction is necessary. They recom- 
mend the adoption of a most drastic measure, being no less than 
wiping out of existence £300,000 of capital. This is a most serious 
step, and serves to show that the company must have been in a 
critical condition to necessitate this course. It is to be sincerely 
hoped that matters will henceforth proceed steadily towards the pay- 
ment of good dividends. At any rate, the company can be congra- 
tulated upon two things: the departure of Mr. Jabez Balfour to a 
more suitable climate, and the acquisition of Mr. Emile Garcke as 
managing director; these two incidents should work wonders for the 
corporation. 

The London Gazette contains notice that a petition for the winding up 
of the above company, subject to the supervision of the High Court 
of Justice, was, on June 26th, 1893, presented to the Court by Sir 
Daniel Cooper, of 6, De Vere Gardens, Baronet, a creditor of the said 
company. The petition is directed to be heard before the Court 
sitting at the Royal Courts of Justice, Strand, W.C., on July 8th, 
1893 ; and any creditor or contributory of the company desirous to 
support or oppose the making of an Order on the said petition, may 
appear at the time of hearing by himself, or his counsel, for that 
purpose. 


York Electric Lighting.—The York City Council 
Electric Lighting Sub-Committee has recommended the acceptance 
of the tender of Messrs. Siemens Bros. & Co. for the lighting of the 
city. Further consideration of the matter has been deferred; the 
whole committee has gone into an abstract of the reports submitted 
by Prof. Kennedy, such abstract to summarise the tenders of the 
following firms :—Messrs. Crompton & Co., Limited; Messrs. Siemens 
Bros. & Co., Limited ; Messrs. C. A. Parsons & Co.; and the Brush 
Electrical Engineering Company; and to contain a statement show- 
ing the comparative cost of production in each tender in the area 
first proposed to be lighted, and in the proposed extension of such 
area, together with the amount required to pay interest and provide 
the sinking fund in connection with the capital outlay. 


Arcas Plating Company, Limited. —The London 
Gazette contains a notice that a petition for the winding up of the 
above company, subject to the supervision of the High Court of 
Justice, was, on June 23rd, presented to the Court by Captain 
Frederick Braid Buist Sparks, a shareholder of the said company; 
and that the petition is directed to be heard before the Court sitting 
at the Royal Courts of Justice, Strand, W.C., on July 8th; and any 
creditor or contributory of the said company desirous to support or 
oppose the making of an Order on the said petition, may appear at 
the time of hearing by himself, or his counsel, for that purpose. 


“The Atlantic Ferry.’”—This is the title of a book just 
ublished by Messrs. Whittaker & Co., in their popular edition. The 
k, which is from the pen of Mr. Arthur J. Maginnis, M.I.N A., 
devotes itself to the particularisation of the various great shipping 
companies of the world, with their principal vessels and photographs 
of the founders of some of the companics. A large number of full- 
page illustrations of magnificent steamers and other vessels are well 
executed. As 4 collection of useful shipping history and information 
the book is very interesting. 


Caution.—Some months ago in these columns we cau- 
tioned dealers with Amsterdam establishments to exercise great 
discretion in regard tv new customers in that part of the continent. 
We are glad to see from a paragraph in Money and T'rade, that the 
police authorities over there have taken the matter up, and have 
published a list giving the names and other particulars of the many 
Amsterdam firms who are now regarded with suspicion. The docu- 
ment embraces some 60 or 70 names. 


City of London Electric Lighting Company, Limited. 
jaeee aaa preference shares. The letters of allotment have 


Russell & Co.—This firm’s employés had their annual 
holiday on Saturday the 17th inst. The entertainment provided 
consisted of a trip on the river in a steam launch. Dinner was par- 
— of at Staines, and tea at Kingston concluded a most enjoyable 

Electric Lighting of Business Premises.—The mem- 
bers of Seaham Harbour Co-operative Society decided, at a meeting 
held on Saturday last, to light their extensive premises by electricity. 


- CITY NOTES. 


United River Plate Telephone Company, Limited. 


Tue directors’ report, to be presented at the seventh ordinary gencral 
meeting, to be held at Winchester House on Tuesday, July 4th, 1893, 
at 12 o’clock noon, reads as follows :— 

“The directors beg to submit to the shareholders the accompanying 
balance-sheet and profit and loss account, showing the result of the 
company’s operations during the year ending March 31st last. After 
deduction of expenses in the River Plate, loss on exchange, debenture 
interest, and other London charges, the directors are pleased to report 
that the year’s working has enabled them to write off £768 7s. 8d., 
the balance of taxes suspense account, £2,728 12s. 9d. for bad and 
doubtful debts, and to carry £3,000 to depreciation and renewal fund. 
There then remains a balance of £540 3s. 3d., increased by £365 
93. 9d., brought forward from the previous year, to £905 13s. The 
capital expenditure for the year amounted to £3,394 10s. 9d., and the 
working expenses in the River Plate were, at par of cxchange, 
£57,668 193. 2d., against £58,618 93s. 8d. in the previous year. Since 
March 31st last, the business of the company has kept pace with the 
general improvement in affairs in the Argentine Republic; it is ex- 
pected that this improvement will continue, and that the company 
will soon be in a position to resume payment of dividends. The 
board desire to express sincere regret at parting with their ceteemed 
colleague, Mr. J. Owen Unwin, who, in order to effect a reduction in 
the number of directors, which has been for some time contemplated, 
has resigned his seat at the board. Under the articles of association, 
Mr. Frank W. Jones and Mr. Frederick Green retire, and, being 
eligible, offer themselves for re-election. The auditors, Messrs. 
Cooper Brothers & Co., also retire.” 


The Electric Construction Corporation, Limited. 


A crrcuLaR has been sent to the shareholders, signed by Sir 
Daniel Cvoper, reading as follows:—To the shareholders,— 
Since the last general meeting your directors have carefully 
considered the best means of placing the corporation in a sound 
commercial and financial position, and they are glad to be able 
to report satisfactory progress in this direction. Important reduc- 
tions have been made in the general expenses, the directors have re- 
duced their remuneration, and such further economies as will not 
int-rfere with efficiency will be introduced as opportunity offers. 
During the past year seven directors have vacated their seats, and 
three new directors have been appointed, and the board has thus been 
practically reconstituted. The directors, recognising the necessity of 
a commercial manager for the economical and efficient administra- 
tion of the business, consider themselves fortunate in having 
secured as managing director Mr. Emile Garcke, whose expe- 
rience and success as manager for several years of the Brush 
Electrical Engineering Company specially qualify him for the 
position. Mr. James Gray has recently been appointed secretary. 
‘The directors have also much pleasure in reporting that the impor- 
tant engineering and manufacturing contracts carried out by the 
works director, Mr. Thomas Parker, have not only given entire satis- 
faction but established for the corporation a high reputation for 
excellence of design and workmanship. In accordance with the 
views expressed at the general meeting, it has been the duty of the 
reconstituted board to determine, according to the best of their 
judgment, whether the capital of the corporation is adequately 
represented by its assets and after careful and anxious deliberation 
the directors have come to the conclusion that a re-arrangement of 
capital by reconstruction is both expedient and necessary. This, they 
are of opinion, can be most advantageously carried out by the forma- 
tion of a new company with reduced capital. As a consequence of 
the reconstraction, future profits would be applicable to payment of 
dividends instead of to making good the deficiency on capital 
account. It is proposed that the new company shall be called “The 
Electric Construction Company, Limited,” with a nominal share 
capital of £400,000, divided into 150,000 ordinary shares of £2 each 
and 50,000 7 per cent. cumulative preference shares of £2 cach, 
with £150,000 first mortgage debentures aud £100,000 seconi 
mortgage debentures, the latter redeemable by half-yearly drawinzs 
in about 15 years; and that the capital of the corporation be 
exchanged for capital in the new company on the following terms:— 
(a) Ordinary shareholders to receive two fully-paid £2 shares of the 
new company for each fully paid £10 share of the corporation. 
(6) Preference shareholders to receive five fully-paid 7 per cent. 
cumulative preference shares of £2 each (£10) for each £10 fully- 
paid 7 per cent. cumulative preference share of the corporation. 
(c) Holders of founders’ shares to receive two fully-paid £2 ordinary 
shares of the new company for each £10 founders’ share of the cor- 
poration. (d) Holders of first and second mo e debentures to 
receive first and second mortgage debentures of the new company of 
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the same nominal amounts, and carrying the same rate of interest, as 
the first and second mortgage debentures of the corporation. 
(e) Holders of income bonds to receive two fully-paid ordinary shares 
of £2 each for each income bond. of £10. The first mortgage deben- 
tures will constitute a first charge, and the second mortgage deben- 
tures a second charge upon the property, assets and undertaking of 
the new company, present and future, and each series will be secured 
by a separate trust deed, with the same trustees as those now acting 
under the existing trust deeds. The statement given below shows 
the present capital of the corporation and the capital of the proposed 
new company, to be issued in exchange. It is proposed that the new 
company shall take over the business with all liabilities and assets as 
from July 1st, 1893. The works of the corporation at Bushbury are 
generally admitted to be the best of their kind in the kingdom, and 
the plant is specially adapted to the business, and is in very good 
condition. The patents owned by the corporation are valuable, and 
the electro-chemical patents taken out by Mr. Parker, and the tech- 
nical staff, especially give good promise of profitable results. The 
ability of the corporation to carry out large and important contracts 
has been shown by the successful completion of the Liverpool Over- 
head Electric Railway, of the South Staffordshire electric tramways, 
and of numerous electric lighting contracts and other applications of 
electricity in London and the provinces. Having most carefully 
considered the whole position, the directors are of opinion that the 
capital of the new company will be fairly represented by its assets, 
and that the proposed reconstruction deals equitably with the various 
interests, and places the company in a strong position for doing such an 
amount of profitable work as may be reasonably expected to yield a 
satisfactory return upon the reduced capital. By reason of the 1e- 
organisation of the business, which has been in progress for some 
mor.ths past, it is impracticable at present to give the result of the 
working during the portion of the year which has elapsed, but per- 
haps the best evidence of the confidence of the board in the future 
of the company is that several of its members have since the last 
general meeting acquired shares, advanced money, or otherwise 
supported the corporation to an amount exceeding £30,000. Accom- 
panying this report is notice of a special meeting to consider, and, if 
deemed advisable, to pass the resolutions appended. Itis hoped that 
all shareholders will endeavour to attend, but forms of proxy are 
issued to enable shareholders to express their conclusion on the pro- 
posals now submitted. The board attach much importance to having 
the support of every shareholder. 


STATEMENT SHOWING THE CAPITAL OF THE ELEcTRIC CONSTRUCTION CoRPORATION, LIMITED, AND THE CAPITAL CF THE 


gage debentures to take or prosecute against the corporation any legal 
proceedings relating to the debentures. 


Electric and General Investment, 
Tue third ordinary general meeting of the shareholders of the 
Electric and General Investment Company, Limited, was held on 
Tuesday last, at Winchester House, Mr. G. Herring presiding. 

The CuHarRMaN, in moving the adoption of the report, said the 
company had an authorised capital of £200,000, a subscribed capital 
of £100,000 and a paid-up capital of £20,000, so that while they had 
good credit they had but a small capital to pay a dividend on. The 
dividend recommended on the present occasion was £6,000, being 
sufficient to pay only 3 per cent. on the authorised capital and 6 per 
cent on the subscribed, but sufficient to pay 30 per cent. on the paid- 
up capital. He thought this showed the success of the company. 
The reserve fund (founders’ shares) was invested in a manner which 
the directors thought would ultimately turn oat to the advantage of 
the founders, while the reserve fund of the ordinary shares was in- 
vested in the business of the company. For convenience sake they 
had taken the investments at cost. He knew that such a policy ofteu 
provoked an enquiry in the shareholders’ minds as to whether the in- 
vestments were worth the amount placed against them, so that he 
would assure them that, having made an estimate, the Board found 
that even at the present depressed prices they were not over-valued. 
A final dividend on the ordinary shares at the rate of 30 per cent. per 
annum for the second half of the year, making 25 per cent. for the 
year, was now recommended. Counting this, the directors had paid 
the shareholders back nearly 12s. 6d. out of their £1, and they had 
placed 10s. per share to reserve, so that the shareholders had received 
nearly 22s. 6d. for every pound invested. He wished to remind 
shareholders that although in good years the company might expect 
to make large dividends, they might have bad years, when a smaller 
distribution would have to be made. 

The motion was seconded by Mr..J. B. BrarruwatrE, jun., and carricd. 


Electricity Supply Company of Spain, Limited. 
THE annual general meeting of this company was held at 15, St. 
Helen’s Place, E.C., on Monday, 26th inst., under the presidency of 
Lord Castletown, the chairman. 

_In moving the adoption of the report, the chairman called atten- 
tion to the fact that the business continued to steadily improve, there 


PROPOSED NEw Company. 


CaPITAL OF THE ELEcTRIC ConsTRUCTION CORPORATION, LIMITED. 


Six per cent. first mortgage debentures in bonds 


of £100 each sos £150,000 To be exchanged for 


Six per cent. second mortgage debentures, re- 

deemable by half-yearly drawings within 15 

years, with income bond of equal amount 

attached, entitled upon redemption of the 

corresponding debenture to rank in front of 

the ordinary shares and to bear interest ata 

rate equal to dividend paid on ordinary shares 100,000 
Income bonds vee ove von 100,000 


Seven per cent. cumulative preference shares of 

£10 each ... ove 29,260 
Ordinary shares of £10 each, entitled to surplus 

profits up to 10 per cent., and to one-half of 

100 founders’ shares of £10 each, entitled to one- 

half of surplus profits after 10 per cent. has 

been paid on ordinary shares ... ove one 1,000 


£879,260 


Accompanying the directors’ statement is the following notice :— 
A meeting of the holders of the first mortgage debentures of the 
Electric Construction Corporation, Limited, will be held on Wednes- 
day, the 5th day of July, 1893, at 12 o’clock noon, at Worcester House, 
Walbrook, in the City of London, in accordance with the provisions 
of the fourth schedule to the trust deed to secure the first montgage 
debentures, for the purpose of considering, and, if thought fit, of 
passing, the following resolutions :—1. This meeting hereby sanctions 
the scheme for the reconstruction of the Electric Construction Cor- 
poration, Limited, set forth in the draft resolutions produced to the 
mecting, so far as the same affects the holders of the first mortgage 
debentures of the corporation. 2. This metting approves the forms 
of the first mortgage debentures of the new company and the trust 
deed to secure the same, which have also been loved to the meet- 
ing, and sanctions the exchange of the first mortgage debentures of 
the corporation for first mortgage debentures of the new compary. 
3. This meeting, pending the exchange of the first mortgage deben- 
tures of the corporation for first mortgage debentures of the new 
company, hereby suspends the right of the holders of the first mort- 


do. 


CaPiTaL OF THE NEw Company TO BE IssUED IN EXCHANGE. 


Six per cent. first mortgage debentures, oper- 
ating as a first charge upon the undertaking 
and property of the company, and secured 
by trust deed ... ees 
Of these, £24,600 will be deposited as security, 
but will be available for issue. 


£150,000 


Six per cent. second mortgage debentures, to 
| rank next after the first mortgage de- 
bentures secured by trust deed, redeemable 
by half-yearly drawings within 15 years ... 100,000 
Of these, £50,090 will be deposited as security, 
but will be available for issue. 

| 20,000 ordinary shares of £2 each, fully-paid 
in exchange for the income bonds ... sos 40,000 

Of these, 10,000 shares will he issued and held as security. 
14,630 fully-paid 7 per cent. cumulative pre- 


ference shares of £2 each .... 29,260 
99,800 fully-paid ordinary shares of £2 each, 
in the proportion of two new shares for one 
old ove one 199,600 
200 do. do. do. — 400 
£519,260 


being a distinct advance last year as compared with 1891, and a further 
improvement during the first fuur months of this year. There had 
been a change in the management at Madrid early this year, one of 
the results of this being a reduction in the office staff, saving £500 
per annum, whilst an economy of £1,000 had been effected at the 
works. In face of the constant increase in business, however, it 
would not be practicable to make any great permanent saving in 
the latter direction. The gross earnings for 1592 were £24,228, as 
against £15,770 in 1891. The gross carnings from January ist to 
May 31st, 1893, were £10,328 7s. 4d., against £7,677 Os. 10d. in 1592. 
Business in Madrid for 1891 had resulted in a loss of £1,229 10s. 7d., 
whereas in 1892 the result was a net profit of £7,084 2s. 5d. The 
number of lamps, calculated on a basis of 40 watts per lamp, was on 
January 1st, 1892, 18,752, January Ist, 1893, 34,905, and on May 3st, 
1893, 38,666. 

Mr. A. G. Gillingham was re-elected as a director, and the election 
of Mr. John Annan as director was confirmed. 

The meeting concluded with the usual vote of thanks to the chair- 
man. 
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Central London Railway Company. 


A SPECIAL general meeting of the proprietors of the Central London 
Railway Company was held on Tuesday at 30, St. Swithin’s Lane, 
E.C., for the purpose of submitting “ An Act for incorporating the 
Waterloo and City Railway Company, and for empowering them to 
construct an underground railway from near Waterloo Station to 
Mansion House, City, and for other purposes.” Mr. F. A. Lucas 
presided, and said the meeting was convened in accordance with the 
standing orders of the House of Lords. The Waterloo and City Bill 
contained a clause enabling both companies to enter into a working 
agreement, and it was therefore necessary that the proprietors should 
formally approve the Bill. The Chairman concluded by moving a 
formal resolution approving of the Bill, subject to such additions, 
=— and variations as Parliament might think fit to make 
therein. 

The resolution was seconded by Mr. Hamitton Smiru, and carried 
unanimously without discussion. 


West African Telegraph Company. 


THE report of the directors for the year ended December 31st last 
shows that the revenue amounted to £60,923, against which £20,019 
is charged for ordinary expenses, £13,964 for expenditure relating to 
repairs of cables, &c., and £802 for income tax, leaving a balance of 
£26,137. From this amount is deducted £23,727 (being for interest 
on debentures £13,060, and for sinking fund £10,667), leavirg a 
balance of £2,410 to be carried forward. The large increase in the 
expenditure for repairs of cables is mainly due to the breaks that 
have cecurred in the Sao Thomé-Loanda section, off the river Congo. 
This cable is now being diverted beyond the influence of the currents 
caused by the river. There has been a further loss on exchange cf 
£8,044 for the.year, which is chiefly owing to the continued depre- 
ciation of Portuguese currency, and negctiations are still being carried 
on with a view, as far as possible, to minimise the loss in future 
transactione. 


Norwich Electricity Company, Limited. 


THE second ordinary general meeting of this comyany was held on 
Saturday, June 17th, at the offce in Queen Street, the chairman, Mr. 
F. W. Harmer, presiding. 

The SEcRETaRY having read the notice convening the meeting, the 
following 1eport cf the directors was unanimously adopted :— 

“The directors have much pleasure in informing the shareholders 
of the Norwich Electricity Company, Limited, that their works are 
rapidly approaching completion, and it is hoped they will be in 
operation within two months from the present time. After very much 
enquiry as to the respective merits of the different systems of electric 
lighting, and their adaptability to the conditions «f Norwich, in- 
cluding personal visits to many of the stations which are at work 
successfully in different parts of the country, the directors finally 
arranged with Messrs. Laurence, Scott & Co., of this city, to carry 
out, on advantageous terms, plans which they had prepared with the 
assistance of Prof. Henry Robinson, C.E., the consulting engineer of 
the St. Pancras Vestry. The directors have purchased, on favourable 
conditions, an admirable site for their central station, near Duke’s 
Palace Bridge, which fulfils all the conditions necessary for the 
economical production and distribution of electrical energy, and is 
large enough to give ample room for future expansion. Buildings 
have been erected on this site, and the necessary machinery is now 
being laid down inthem. In selecting and purchasing this machinery, 
and in carrying out the works generally, the directors have endea- 
voured to take advantage of the experience of towns which were 
earlier in the field, and they hope, as a result cf this, that when it is 
completed the shareholders will find themselves in possession of 
apparatus of the newest and most efficient kind. The directors 
believe the work of the contracting engineers has been carried out in 
a careful and substantial manner. They think that it will prove to 
have been advantageous to the company, especially with regard to the 
future working of the scheme, that they should have been able to 
employ a local firm. Messrs. Laurence, Scott & Co., having been for 
some years supplying electric light and power in the city, the 
directors thought it desirable in the interests of the company to 
arrange with them to continue to do so until the company was ready 
to start working. The directors have appointed Mr. F. M. Long their 
clerk cf the works, and he has performed his duties to their satisfac- 
tion. They bave themselves given much personal attention not only 
to the affairs of the company generally, but to the carrying out of the 
works; but as their principal desire is to make the company a 
success, they do not ask the shareholders to vote them any remunera- 
tion for the past two years. The experience of cther towns shows 
that as soon.as electrical stations are started the demand for light, 
&c., rapidly increases, and the enquiries which the directors are now 
receiving are such that they believe that their present machinery will 
not long be sufficient to supply the needs of their customers. They 
propose, therefore, to offer to the public a portion of the shares at 
present unissued, and they will be glad to receive, from the shareholders 
or their friends, applications for any further shares they may wish to 
take up. Electric lighting having proved to bega profitable business 
elsewhere, they have no doubt it can be made so in Norwich. The 
directors who retire by rotation are the Mayor of Norwich (Mr. A. R. 
Chamberlin), and Mr. I. B. Coaks, and they offer themselves for re- 
election.” 

The Cuatrman said the board were glad to announce the near com- 
pletion of the works, which should be in full woking order in a short 
time. The directors did net apologise to the shareholders for not 
having been ready to start before, because it was a case where, had 
they taken more haste, it would certainly have resulted in less speed. 


The directors had, in fact, their trade to learn, and they determined 
before they spent the money which had been entrusted to them, to 
make every enquiry that was possible, in order to ascertain, from the 
experience of cther places, the best way of dealing with the difficult 
problem they had to solve. That it was a difficult one was shown by 
the fact that the corporation, containirg some cf the shrewdest n.cn 
in the city, many ¢f whcm were anxious to acquire both the gas and 
waterworks, Lad determined, after very careful consideration, to leave 
the questicn of electric lighting alone. There was no such gencral 
conscnsus of opinion among electricians, either as to the best principle 
of producing and distributing electricity, or as to the most suitable 
machinery and apparatus to use for that purpose that would have 
justified the directors in proceeding otherwise than with the greatest 
caution. Whether or nct they bad been successful, time alone would 
show, but he could say without any hesitation, both for himself and 
his colleagues, they bad left no stone unturned in their cfforts to make 
the company a success. There was hardly any detail to which they 
had not given the closest personal attention, and they had taken no 
important step without getting the best scientific advice within their 
reach. The shareholders would notice, by reference to the balance- 
sheet, that this had been done at a very small cost; there bad been 
hardly any expense incurred which, in the opinion of the Government 
auditor, could not be fairly chaiged to capital acccunt. The arrange- 
ment which the directors had made with Messrs. Laurence, Scott, 
and Co., to carry on and develop the business of electric lighting in 
the city until the company was ready tu start, had woiked well. 
Since the beginning cf the present year, the number of lamps installed 
had nearly doubled, and thus the company would commence its 
operations with a guarantecd income for the first year. Although the 
work cf the last few years had cost them an immense amount of 
labour and anxiety, the directors did not at present ask forany remu- 
neration, as their great desire was to make the company a success; 
but when it became so, as he had no doubt it would before long, they 
felt they might leave it to the shareholders to vote them such a sum 
as they might think they had earned. Before putting the resolution, 
the chairman said the directors would be glad to hear any remarks, or 
give any information to any gentleman present. 

Mr. Coaks pointed cut that if the demand for electric light went 
on increasing at the present rate the company would soon require 
new machinery, and, consequently, more capital. The directors were 
confident that the company could be made to pay, they had put their 
own money into it, and they tiusted their fellow-citizens would give 
the m liberal support. 

Mr. BarwE Lt said that he had heard several complaints that the 
‘company was proposing to charge double price for the light at those 
times of the day when it was most wanted. 

The CHatrMaN said tbat such peisons took a most unfair view of 
the matter. The normal price—he might say the fair price for elec- 
tric light in Norwich—fixed indeed by the Board of Trade, was 8d. 
per unit, and he doubted whether it cculd be produced here, at any 
rate at first, at less than that figure. The directors of the Norwich 
company had, Lowever, at the suggestion of Messrs. Laurence, Scott 
and Uo., determined to try an experiment, which, he believed, had 
not been adopted elsewhere. They propcsed to charge half-price to 
any person who desired to take it after the general demand for light 
had ceased. One of the great expenses of electric lighting was that 
of getting up steam; when the steam was once got up it cost com- 
paratively little to run the machinery an extra hour, and they were 
willing that all their customers should share in the advantage of 
getting in this way light at a reduced price which it would cost them 
less to produce. 

Mr. StEwakpD, in propcsing the re-election of the Mayor and Mr. 
Coaks, said he regretted the directors had nct asked for any remu- 
neration for the labour they had taken in the starting of the company 
and erection of the works. 

Mr. BaRwELt seconded, and it was carried unanimously. 

Mr. James Mottram was also re-elected auditor, on the motion of 
Mr. LavrEncE, seconded by Mr. CaNNELL. 

We understand that at a subsequent meeting of the directors an 
application from the trustees of the Methodist chapel in Chapel Field 
Road, to be allowed to have the use of the electric light on Sundays 
at the half-price rate was considered, and it was determined, in order 
to meet their views, to charge the reduced rate to all customers after 
seven o'clock instead of eight o’clock, on Sundays only. 


Anglo-Portuguese Telephone Company.— Coupons 
No. 11 of the first mortgage and No. 6 of the second mortgage deben- 
tures will be paid, less income-tax, by Parr's Banking Company and 
the Alliance Bank, Bartholomew Lane, on and after the 1st prox. 


Eastern Extension, Australasia and China Tele- 
graph Company.—The directors have declared an interim dividend 
for the quarter ended March 3ist last of 2s. 6d. per share, free of 
income tax, payable on the 15th prox. The share register will be 
closed from the 7th to the 14th prox., both days included. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week 
ending June 2th, 1898, amounted to £765; week ending June 26th, 
1892, £747; increase £18; total receipts for half-year, 193, £21,799; 
corresponding period, 1892, £20,132; increase £1,667. 

The Western and Brazilian Compas, Limited. The receipts for the 
week ending June 23rd, after deducting 17 per cent. of the gross 
receipts paysble to the London Platino-Brasilian Telegraph Company, 
Limited, were £2,476, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


15,609 | West African 
Do. 


$1,214,000 | Western Union of U.8. Tel., 7 p. c. 1st Mo 
169,0007 do. 


to 23,109... oe: 
bentures 


p- 
6 p. c. Deben' 1910 
222,7007 . c. Mort. of ’80, red. Feb., 1910 
88,321 | West India and Bas vee 
34,563 Do, p.c. 1st Preference... 
4,669 Do. 6 p. c. 2nd Preference 
80,0002 Do 4 5 oe debentures (1917) No. 1 to1 000 


Bonds 
6p . c. Sterling 


Do. 
900 |*Westminster Electric Supply Nos. 101 to 42 953 


* Subject to Founders’ Shares. 


t Quotations on Liverpool Stock Exchange. 


100 
100 106 109 | 106 —109 
10 | W 
10 114 11} 
10 94— 104 94—104 
100 108 —111 108 —111 
$1,000 | 120 —125 120 —125 
100 100 —103 100 —103 
5 52 58 


~ { Unless otherwise stated all shares are fully paid. 


109 


losi Closi: Business done 
Name. during week ended 
$ June 22nd. June 28th. June 28th, 1893. 
Highest. | Lowest. 
African Direct Telegraph, Ltd., c., Deb. Regd. and to B2arer 100 01 —104 101 —104 coe ee 
Dec don Ope mom Btoek 953 | 95 | 93 
2,876,1402 do. Deferred ose Stock 10%— 114 10$— 11 1l 10} 
30 Submarine Telegraph, ose 10 12} 12 — 124 12} 124 
36,4007 Do. do. 5 p.c. 100 100 —103 100 ---103 sos 
75,0001, Do. do. 5p.c, ond Series, repayable in June, 1906 .. 100 | 107 —111 107 
Brush Electrical Engineering , Nos. 63,416 ... 3 3— 3} 3— 33 . 
Do. do. Non cum. 6 p. c. Preference, Nos. 1 to 63,416 3 24— 23 24— 23 20% : 
125,0007 Do. do. 44 percent. Debenture Stock Silk one Stock 107 —109 107 —109 1 : 
Chili Telephone, Limited, Nos. 1 to 40,000 ... ove woe 5 § 2— ose 
630,0007| City and South London Railwa: A a ee Stock 37 — 39 36 — 38 tee 
City of Elec. Go. 40,001-80,000 10 114— 12 114— 12 
6 p. c. Cum. Pref., Nos. 1 to 20,000 10 12}— 123 12j— 12 123 128 
Cable, Je, Capital Stock $100 138 —142 xd} 138 —142 eee 
Consolidated Telephone Construction and Maintenance, Limited . 14/- ts— i— ¢ 
Cuba eee eee eee eee oe 
"(é4 only paid) 
Do. do. 10 Pp. see ses 
Direct United States Cable, ited, 1877... coe 20 | 12 12 11}3 
Hasteen Telegraph, Limited, Nos. 1 10 | 15 — 15 15} 15 
6 p.c. Preference ... 10 sat 163 
105,9007 De. 5 p.c. Debs. (1879 issue August, 1899 100 | 
1,294,1007 Do. 4 Dobos | Stock | 112—115 | 112 | 14h | 113} 
. p.c. (Aus. Gov. Sub.), Deb., 1900, ann, drgs. reg. } | 194 — 
70,6000 { P |} | 104-107 | 106 | 
250,2007| Do. do. Bearer Nos. 1050—3,975 and 4,327—6,400 100 | 104—107) 104 —107 
$20,0007! Do. c. Debenture Stock _... Stock 113—116 113 —116 114 
Eastern and South African Telegraph, Ltd., 5 p. c. Mort. Deb. 1900 } = | wil 10 a 
108,7007 { |f 0 | 103-108 | 103 33 
146,8007 Do. do. do. to bearer, Nos. to 6.500 103 —106 see 
300,0007 Do. do. 4 p.c. Mort. Debs, Nos. 1 to 2016, red. 1909 100 102 —105 102 —5 | 104 
Electric Construction, Limited, Nos. 101 to 45,100... 10 2 | 2 2t 
*Electrici of Spain, Nos. 101 to 20,000 .. 5 tee see 
Elmore’s Copper Depositing Co. Ltd, Nos, 1 to 66,750 2 | w 
Elmore’s Patent Copper Depositing, Limited. Nos. 1 to 70,000... 2 . 
Elmore’s Wire td., os. 1 to 67,385, issued at 1 p.m., all pd, 2 t— 
Fowler-Waring Ca Nos. 801 to 20,300... (£4 10s. only paid) 5 
180,042 do. Sp. c. Preference 10 | | 15g 158 
150,000 10 19f— 2U$ | 19¥— 20 20 
200,0007 Do. do. 5 p. c. Debs. (issue ‘of 1883) .. | 100 | 105 —108 | 105 —108 ee a 
12,1342| Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 10 | 5h 5h on 
9,6007 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 6h— 7h | 7 
50,000 | India-Rubber, Gutta Percha and Telegraph Works, Limited .. (10 | 22h~ 234 224— 235 ls 
200,0007 Do. do. c., 1896. | 102 —104 102 —104 on 
17,000 | Indo-European Telegraph, Limited - ae 25 39 — 42 39 — 42 414 39? 
11,334 | International Okonite, , Ordinary Nos. 22,667 to 34,000 10 24— 34 | 3h 
30,000 — Electric Supply, £3 10s. wil 5 475 | 416 4 
10,000 do. fully 5 68 64— 63 68 5 
87,548 | London imited 10 t— 6 4— 6 
100,0007 6 p. c. Debentures 100 107 —110 107 —110 ne rss 
49,900 *Meteopoliten 1 Electric Supply, Ltd., Nos. 6,101 to 50,000(£9 paid) 10  6-— 6} 6— 6 | ove 
p.c. debentures, 1 105,000 i in bonds of ‘£10, £20, £40 | ve | 102 —105 102 —105 | awe 
15,000 Video Co., Ord., Nos. 1 to 15,000 fully paid | 25 | 
28,000 do. 6 p. c. Pref., Nos. 1 to 28,000 fully paid | . |- 4 3— 4 —io 
458,867 National Telephone, Limited, Nos. 1. to 438,984... | 5 | 53 Ag 
15,000 6 p.c.Cum., 1st Preference ... | 16 14¢— 15} 14¢— 1d} 
15,000 De. 6. p.c. Cum, 2nd Preference... 10 14t— 147 144 
90,950 Do. 5 p.c. Non-cum. 3rd Pref., Nos. 1 to 90,950 . 5 | 58 53 5's 52% 
726,4771 Do. .c. Deb. Stock Prov. Certs, fully .. | 113 —117 113 —117 sir 1154 
48,8007 | New Telephone, Limited, Nos. 25,901 to 74,700 paid) 10 | 
6,451 | Notting Electric Lighting Company, Limited, fully | lo | 6 6 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s paid) | 1 — cos 
100,0007| Pacific and European Tel., Ltd., 4 p. c. Guar. Debs., Nos. 1 to 1,000 | 100 101 101 —10% 
11,802 | Reuter’s Limitea 8 5 — 6 xd 5 — 
18,680 | St. James's & Pall Mall Electric Light Co., Litd., Ord., 101—18,780 5 7 
20,000 Do. do. 7 per cent. pref, Nos. 20,081 to 40,080 5 8 — 8 7i— 8 78 ves 
3,381 | Submarine Cables Trust ove coe Cert. 120 —125 120 —125 
78,949 | Swan United Electric Light, Limited .. ois (£34 only paid) 5 2— 2) xd 2— 2s 24 24 
37,350 | Telegraph » Li wee 12 33 — 35 34 — 36 35 34 
150,0007 Do do. 5 p. c. Bonds, _ 1894 100 1c3 —106 103 —106 on ove 
58,000 | United River Pate Ripon, 5 24— 3 3 
146,370 Do. Limited, No c. Debenture Stock ove 
8. 


Swan Com 49 (21 paid) 
1898). ; 


rate of discount, 24 per cent, (June 


03.—Electric and General Investment, shares of 
s, 95—98.—Electricity Supply Corporation, Ordinary of £5, 
Do. 6 per cent. Debentures of £100, 


ceue PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED :— Birmingham Electric Supply Company, Ordinary of £6 (fully paid), 
53.—Brush Company 44 =e cent. Debenture stock, issued at 1 per cent. premium, 100—1 £5 (£1 paid’, 
24.—Founders’ shares, 200—2%5.—Electric Construction Corporation, 6 per cent. Debenture 
5—53.—House to House Company (£5 paid) 14—24.—Do. 7 per cent. Preference of £5, 5—53.— 
and Knightsbridge Electric Lighting Company, Limited, Ordinary Shares £5 (fully paid), 5i— 68, lst Preference Cumulative 6 per cent., 
ic Shares of £5 (fully paid), .— Manchester, and 
t. £10 Debentures, 101 


6—64.—Li Electri 
Mansions Lighting and Heating 


( 


97—102.—Kensington 
265 (tally paid), 


i 
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ELECTRIC LIGHTING IN SPAIN. 


We are indebted to Messrs. Siemens & Halske, of Berlin, for 
the following information :— 

The two small towns, Elgobar and Elbar, in the Spanish 
province of Viscaya, will shortly be supplied with electric 
current for lighting and for the transmission of power. The 

working power will be furnished by the water’ of 
the river Dora. A newly erected system of dams supplies an 
available fall of 8°5 metres and 300 H.P. A “ Hercules tur- 
bine” of 130 H.P., at 200 revolutions per minute, will be 
shortly set up by the firm of Singran-freres, of Epinal, and 
used for the direct propulsion of a rotatory current dynamo 
for 80,000 watts, by the firm of Siemens & Halske, of Berlin. 
The exciting machine also will be directly connected with 
the vertical shaft of the turbine. 

The current produced by the dynamo has a tension of 120 
volts, which is increased to 50,000 volts by means of rotatory 
transformers. Naked wires supported upon oil insulators 
serve to convey the electric energy to the towns at the re- 
spective distances of 14 and 4} kilometres, where the current 
is brought by a series of secondary transformers to the working 
tension of 120 volts and conveyed to the distributing mains. 

Elgobar, the smaller of the two towns, contemplates chiefly 
electric lighting. There are here arranged 80 glow lamps for 
street lighting and about 140 for private consumption. In 
the more industrial town, Elbar, the demand for electric 
working power takes the first rank. Numerous locksmiths 
and manufacturers of weapons have applied for the supply 
of electric power, and the firm Siemens & Halske have 
already received orders for a considerable number of electro- 
motors for from 1 to 25 H.P. As 120 glow lamps are re- 
quired for street lighting, and about 400 for private use, it 
may be expected that the completion of the central station 
will shortly be required. 

The entire installation is a private undertaking of the 
owner of the water-power, and is executed on his account by 
Sr. Ermanno Schilling, of Madrid, the general represen- 
tative in Spain of the firm Siemens & Halske, who supply 
the machines and apparatus. 


OIL v. COAL AS FUEL AT CHICAGO. 


AN interesting periodical, called the World’s Fair Electrical 
Engineering, has recently come into existence, and devotes itself 
to the interests of electrical and cognate objects of interest at 
the Chicago Exhibition. A recent number contains a des- 
cription of the arrangements for burning oil as fuel under the 
boilers. It is assumed that three barrels of oil of 42 gallons 
each equal a ton of the best bituminous coal, and that if an 
inferior quality of coal were used, the thermal equivalent of 
one ton would be found ia two barrels of oil. It is further 
anticipated that one fireman would be able to do the work 
ordinarily required of five or six. A contract has been 
entered into to have the oil necessary for generating steam 
within the ground at a cost not exceeding 72} cents. per 
barrel of 42 gallons. (On the above assumptions this is 
practically equivalent to the best lump bituminous coal at 
18s. per ton, or to ordinary coal at 12s. per ton.) The oil 
supply will be taken through 6-inch mains from the main 
system of the Standard Oil Company, and will have a daily 
delivery capacity of 1,000,000 gallons of oil. 

The following is a description of the plant : 

The storage reservoir and necessary pump house is located 
near the shore of the lake, some 3,200 feet to to the south- 
east of the power plant. The reservoir consists of 8 cylin- 
drical tanks made of ,',-inch steel throughout, and are 
nominally 25 feet in length and 8 feet in diameter, and the 
actual average capacity of each is 9,370 gallons, making a 
total containing capacity of 74,960 gallons of oil, an 
amount of fuel sufficient to develop 39,340 horse-power 
hours when consumed under the type of boilers installed in 
the power plant. 

These receiving tanks rest within an air-tight vault having 
a 15-inch floor of concrete, side walls of sewer brick laid in 
cement, and a roof of heavy “I” beams, with brick arches 
laid in cement springing from one beam to the adjoining 


one. The structure is placed on a level with the datum line, 
5 feet below grade, and rises from thence to a height of 12 
feet, while over all a foot of rich loam has been placed, and 
the whole embanked and sodded, giving it the appearance of 
a symmetrical grass-covered mound. The interior of the 
vault is divided into six separate compartments, having divi- 
sion walls of sewer brick laid in cement, each compartment 
holding two tanks supported on brick saddle walls, and 
beneath each compartment is a sump 3 feet in depth, con- 
taining a steam syphon for ejecting any water that may 
accumulate therein. Separating each pair of tanks by an 
18-inch wall is a preventative against total loss should the 
oil in any one compartment become ignited through accident 
or carelessness, a contingency not liable to cccur in an air- 
tight vault. With the aid of flanges, pipes were joined to 
each tank and then connected to suitable headers that ex- 
tend through the vault, pass underground, and into the 
pumping station located 30 feet distant. These pipes include 
a 6-inch “outflow” line in head of tank near bottom, a 
6-inch “ overflow” pipe in head near top, a 4-inch “ inflow” 
pipe in top of tank near head, a 2-inch pipe required in con- 
nection with the indicating apparatus that shows the amount 
of oil in the tanks, and two pipes of 1 inch diameter con- 
nected to steam coils extending six times the entire length of 
tank provided, for heating the oil in cold weather. The 
connecting headers are respectively : Two of 6 inches each 
for the “inflow,” one of 6 inches for the “ outflow,” two of 
9 inches for the “ overflow,” and two of 2 inches each for 
steam supply. 

The machinery for the distribution of the oil to the 
various batteries of boilers is located in thie solidly con- 
structed brick pumping station, 30 feet to the east of the 
oil vault, and was specially designed and built for this plant. 
Within this pumping station are two brass-fitted duplex oil 
pumps, 8 by 8} by 10, each having a total pumping capacity 
of 400 gallons a minute, that are operated by steam supplied 
from two 40 horse-power vertical boilers equipped with oil 
burners ; a vertical feed-water heater ; a 4 by 6 duplex feed- 
water pump ; and a Jenney incandescent dynamo, the current 
from which illuminates the station, and having portable 
lamps for inspection services ; while above the station rises 
a standpipe, 30 inches in diameter and 35 feet high, built of 
seven 60-inch rings of ;';-inch steel, erected with the object 
of maintaining a uniform pressure on the boiler supply lines. 
And as a precautionary measure, a 9-inch pipe extends out- 
ward for 2 feet from near the top of this standpipe and 
thence to the ground, and is designed to serve as an overflow 


ipe. 

. The big pumps draw the oil from the tanks and force it 
upward till it flows into the standpipe, from whence it passes 
into a 5-inch pipe that is joined to the standpipe near its 
base. This 5-inch pipe is boxed in with and paralleled by a 
2-inch steam pipe, the heat from which will keep the oil 
limpid in cold weather. Both pipes are snugly packed in a 
casing made of 2-inch lumber, and box and pipes extend in 
a direct line to the centre of the main boiler house, 3,200 
feet distant, where branch and lateral piping conveys the oil 
to the boilers. 

One feature in this interesting installation is that all the 
important valves are electric valves, and are so arranged that 
not one unit of energy will have to be unnecessarily ex- 
pended. For instance, if the demand on the boiler line is 
only for 1,000 horse-power per honr, the machinery in the 
pamping station will automatically adjust itself to delivering 

ut the requisite quantity, while the starting up of a dozen 
additional boilers necessitating an increase to the extent of, 
say, 20,000 horse-power in oil, will be as quickly indicated 
at the pumping station, and automatically responded to by 
an increased 8 and pressure in the machinery and an 
increased flow of oil, the pumps automatically slacking or 
decreasing their oil circulating power as the demands require, 
in response to the action of an electric float in the standpipe, 
which opens or closes the valves on a variance of 4 inches in 
the height of the column of oil. 

The burners under the boilers are also connected electri- 
cally with a pressure gauge located on the boiler, so that any 
rise or fall of the pressure will open and close the burner. 
The feed water pump supplying the boilers with water is 
connected in the same way, and the same impulse is felt 
throughout and responded to by all the machinery. Then, 
as an additional precautionary measure, each machine is 
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provided with a high and low electric alarm that instantly 
notifies the engineer of changes in pressure. 

The tanks will be filled whenever necessary, and as occa- 
sion arises a message will be sent to the relay station at 
Whiting, over a special wire, notifying the chief engineer to 
start the big pumps, when the oil will begin to flow. 
The quantity placed in each tank is shown by a steel tape 
indicator, and the quantity of oil used determined by means 
of an outage table carefully prepared for this purpose, and 
calculated on a scale for each fall of one-fourth of an inch. 

An important precautionary measure for use in the event 
of the Whiting pipe line being temporarily disabled, includes 
a line of 5-inch pipe 150 feet in length, that extends along 
the railroad siding 100 feet distant. This line of piping is 
provided with six 2}-inch nozzles to be connected with tank 
cars, and the oil can then be pumped into the receiving 
—_ or the standpipe till the main line is again in 
order. 


THE SUPPLY COMPANIES’ RULES FOR THE 
WIRING OF HOUSES. 


Ir is of the utmost importance to a supply company that the 
house to which it is to supply current should be wired in 
snch a manner that the possibility of accident is obviated. 
With this end in view, the supply companies have for the 
most part formulated rules of their own which must be 
observed by contractors wiring houses. 

We propose in this, and following issues, to publish the 
rules of the principal supply companies, in the hope that they 
may be of use to the many local authorities who are about to 
commence the supply of electricity. 

We will take first the rules of the companies mostly asso- 
ciated with the alternating current. 


Tue Lonpon Exvectric Suppiy CorPoRATION 


rather issues its rules as suggestion than otherwise, for they 
specifically state they will take no responsibility with respect 
to house wiring ; but, of course, current would not be supplied 
to any house of which the insulation was lower than the 
specified standard. 

The corporation strongly impresses on its customers the 
importance of having the work of installation done by 
thoroughly competent contractors, and these suggestions are 
issued only as a guide which may be useful in directing their 


operations. 
CoNDUCTORS. 


Copper.—In all conductors the copper should be tinned and of such 
sectional area that the current they supply shall not exceed 1,000 
ampéres per square inch. 

Insulation.—All fixed conductors should be covered with at least 
one coating of pure rubber, and one of vulcanised rubber of approved 
thickness, and mechanically protected with some such covering as 
braided hemp, which must be rendered impervious to moisture. 

Stranded.—All conductors whose sectional area is larger than that 
of No. 18 B.W.G. should be stranded. 

No conductor of a less area than No. 18 B.W.G. should be used, 
except in the case of wires enclosed in fittings, where No. 20 B.W.G. 
may be used. 

CasING. 


Wood Casing should be of American white wood or other equally 
good approved material, at least 13-inch across, and the fillet not less 
than a full 4-inch in any place, particularly in the mitres, where great 
care shofild be taken not: to cut away the fillet. 

All the lids should be firmly screwed and not nailed down. 

Wire in Zine or other Tubcs.—Single conductors ought never to be 
encased in zinc or other metal tubes of a greater length than 6 feet. 

Where there is absolute necessity for such mechanical protection, both 
conductors should be placed together in a tube large enough to prevent 
any abrasion of the insulation. 

Lead-covered wires ought not to be used under any circumstances. 

Open Wires.—Conductors placed on outside walls not in casing 
should be fixed on insulators, and placed not less than 6 inches apart 
anywhere. 

Staples.—No conductors under any circumstances whatever should 
be fixed by means of staples. 


SwircHEs. 


All switches should be of the best make, and of such design that 
they cannot possibly remain in any intermediate position between 
“‘on” and “ off,” and have good endurable rubbing contacts. No metal 
in switches carrying current should be ex 

No fuse and switch should be combined. 


Fuses. 

All fuses should be of some recognised pattern, and their cases 
should be made of porcelain, and mounted on teak bases indepen- 
dently fixed to the wall. No fuses mounted in combustible material 
should be used. 

All fuse cases should be in easily accessible places, and all fuses be 
stamped with the current at which they will fuse, and be easily 
renewable. 

All branches should be pretected by double-pole fuses placed as 
near to the mains as possible. 

Every cluster-fitting should be supplied with at least one double 
pole fuse. 

Every lamp hung on a flexible cord should have a fuse in the 
ceiling rose, and the wires of the cord be separately drawn through 
holes in the rose before coming to the terminals. 


Firrinas. 
No gas fittings should be wired under any circumstances whatever 
unless the same are efficiently insulated from the gas supply pipe. 


DisTRIBUTION OF CIRCUITS. 

The mains from the converter in all cases should be taken to dis- 
tributing boards and there divided into as many small circuits as 
practicable. Every circuit should be controlled by a separate switch, 
and protected by a separate double-pole fuse. 

No circuit leaving a distributing board should carry more than 75 
amperes. 

TESTING. 

The corporation retain the right of refusal to supply current to any 
installation, before testing the insulation resistance of the circuits. 

‘ Installations not to have lower insulation resistance than the 
following :— 

Up to 25 lamps ... 2 megohms, | Upto100lamps ... °75 megohms. 

” ” ose ” ” ” 5 ” 

Installations failing this test.will not be supplied with the current 
by the corporation. 

The corporation will not continue the supply of current to any 
installation falling below the above tests, and which is so allowed to 
remain by the consumer. 

No installation will, under any circumstances whatever, be turned 
on until the whole of the work is entirely finished. 

In the event of any contractor adding to an existing installation 
without notice to the corporation, the whole of the installation will 
be cut off the circuit until the proper tests have been made. 


SPECIAL APPARATUS. 
All special apparatus, such as resistance and retarding coils, to be 
specially approved by the corporation. 


RULES OF THE METROPOLITAN Supply CoMPANY. 


ConDUcTORS. 

Copper.—In every conductor the copper to be tinned and of such 
sectional area that the current in it shal] not exceed 1,000 ampéres 
per square inch, and of such area with respect to its length that the 
fall of pressure between the point where the company’s wires are 
connected to the installation, and the furthest lamp tuercin shall not 
exceed two per cent. 

Single conductors must never be encased in zinc or other metal 
tubes of a greater length than 2 feet. 

Where there is absolute necessity for such mechanical protection, 
both conductors should be placed together in a tube large enough to 
prevent any abrasion of the insulation. 

Lead covered wires must not be used under any circumstances. 

No conductors, under any circumstances whatever to be fixed by 
means of staples. 

All wiring work to be exccuted in accordance with the rules of the 
fire insurance companies. 


SWITCHES AND FusE3. 

Regulations as to switches similar to London Electric Supply 
Corporation. 

Fuses.—It is very desirable that a cut-out be placed both in the 
— and negative wires at every change of section, and this must 

done as far as practical conditions will allow. A double pole fuse 
must be placed in the mains at a point of supply to be decided upon 
by the company, and the mains coutinued to reach the converter or 
other apparatus of the company. 


Gas Firtincs. 
Same as London Electric Supply Corporation. 


DISTRIBUTION OF CIRCUITS. 
In the case of buildiogs requiring more than 50 ampéres, the com- 
pany will be glad to receive particulars of the circuits proposed. 


TESTING AND INSPECTION. 

No current will be supplied to any installation until the inspector 
of the company has tested the insulation resistance and certified that 
the work is satisfactory. 

The company retains the right, without previous notice, to at 
any time cut off the supply to the whole or part of any installation if 
the insulation is defective, or the installation otherwise unsafe. 

No current will, under any circumstances whatever, be turned on to 
any installation until the whole of the work is entirely finished. 

In the event of any additional lights being turned on before they 
have been tested, and passed by an inspector of the company, the 
whole cf the installation will be cut off the circuit until such tests 
have been made. 
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VOLTAGE. 

Tn all ordinary cases the current will be supplied at a pressure of 
50 or 100 volts, but other voltages can be supplied if special satis- 
factory reasons are given. The company strongly recommends the 
use of 50 volts. 

Arc Lamps. 


Arc lamps must must be provided with suitable inductive choking 

coils, to be approved by the engineer of the company. 
TRANSFORMERS, METERS, &c. 

Transformers and main switches in the primary will be supplied 
and fixed by the company. The company will send an inspector to 
decide upon position of transformers and meter. The company will 
fix the meter and connect it toa bight, which must be left in the 
n ain for the purpose. 

SPECIAL APPARATUS. 

All special apparatus, such as resistance and impedance coils, to be 

submitted for the approval of the engineer of the company. 


RvuLES OF THE Company. 


CoNDUCTORS. 


Every conductor throughout any installation must not have a cur- 
rent of more than 1,000 ampéres per square inch sectional area, and 
the maximum loss shall not exceed 2 per cent. The main conductors 
to be brought to the converter, position of which is to be scttled by 
the company’s engineer, the usual place being the coal cellar, or some 
other suitable out-building. 

All conductors must be stranded when larger than No. 14, B.W.G, 
No conductor is to be used of less sectional area than No. 18, B.W.G, 
INSULATION. 

All cables and conductors, except flexible cord, shall have an insu- 
lation of not less than 300 megohms per mile. 

The minimum insulation tests passed by the company are as 
follows :— 


10 lamps of any C.P. 5 megohms 

50 
100 
150 


PROTECTION OF CONDUCTORS. 

All conductors to be protected in well-seasoned wood casing, sepa- 
rated apart with a fillit of not less than 4 inch. All the cover of the 
casing to be screwed down. Under certain conditions wiring may be 
laid in metal pipes. Under no conditions are mains to be carried up 
the water course where hot and cold water pipes are fixed. If the 
casing is plastered into a wall it should be painted with some good 
oil paint. All casing should have its joints mitred into each other, 
and should be firmly fixed so that it does not take any strain. No 
gas fittings should be wired under any circumstances unless they are 
thoroughly insulated from the gas supply. 

SwitcHEs 
to be of good manufacture, the metal portion being fixed to some non- 


combustible material, and to have a quick double break. The rubbiog 
surface and section to be ample for the current it has to take. 
FusEs. 

All fuses to be fixed as near the mains as possible, when practicable. 
Fuses for groups of lights should be placed together at the point 
where the joint conductors divide. Not more than 6 8-C.P. lamps to 
be fixed on one fuse. All flexible to have a separate fuse for the 
length. The fuses to be fixed on some non-combustible insulating 
material ; the fuse itself being of a metal whose melting point is low, 
and to be so fixed as to be easily accessible. 


RosEs 
are to be made of an incombustible insulating material, and should 
be so arranged as to allow fuses to be fixed in them. 

LAMPHOLDERS. 

All loop-lampholders are strongly objected to, bayonet socket lamps 

being preferred, with china or slate bases. 
Arc Lamps AND Morors. 

Any arrangement for arc lamps and mctors to be approved of by 

the company’s engineer. 
CONNECTING. 


The company only undertakes to connect up as far as the converter. 
The main secondary fuse should be supplied by the contractor. The 
company supplies an alternating current of 10,000 alternations per 
minute at a pressure of 100 volts, unless specially desired otherwise. 


TESTING. 


The company holds itself the right of refusing to connect any house 
before tests are made apd their engineer satisfied with the wiring, 
(To be continued.) 


PROCEEDINGS OF SOCIETIES. 


The Société des Electriciens. 
Ar the last sitting of the Société des Electriciens, M. C. Rechniewski 
contributed a paper on the means of reducing the sparks at the 
brushes of dynamcos. ‘The writer summed up the causes of these 
sparks, ard stowed that in order to avoid them, we must have only: 
slight variations in the flLw, withcut too great excitation. 
The Scciety has taken great interest jn the propcsitions to be laid, 


before the Congress of Electricians at Chicago by the American In- 
stitute. A committee, including Messrs. Raymond, Blondel, Hospi- 
talicr, Benoit, Violle, Guillaume, Pellat, &c., had been appointed to 
study these propositions. This committee has met and drawn up a 
report, which M. H. Pellat laid before the assembly. The contents 
of this report are as follows:— 

1. The committee is of opinion that the decisions of previous con- 
gresses should not be altered, unless grave eirors are discovered. 

2. The termination ance should be adopted for designating magni- 
tudes (resistance, conductance), and the termination ity for the pro- 
perties of matter (resistibility, conductibility). 

3. Neither the definition of the coefficient of self-induction, nor 
the terms permeability and magnetic susceptibility should be altered. 

4. The name of reluctance should be given to the magnetic resist- 
ance. 

5. The name of reactance should be given to the quantity, K, the 
square of which, kK, added to the square of the resistance of a body, 
R’ gives the apparent resistance of the body, rn? + Kk? traversed by 
periodic currents. 

6. The unit guadrant should be retained. 

7. In the definition of the legal ohm, the mass of mercury should 
be = into account in order to facilitate the determinations of the 
section. 

8. For the standard ampére, we should refer to the instructions of 
the Board of Trade, in which we shall find the determination of the 
deposit of silver. 

9. We shall not create a standard of conductibility, but for com- 
mercial purposes we can refer to the resistance of a mass of copper 
1 kilogramme in weight and 100 métres long. 

10. The terms, mono-, bi-, tri-phased, are to be retained. 

11. As regards symbols, they can only be discussed to any purpose 
before the congress, on account of the diversity of languages. 

These various propositions were approved by the assembly. 

M. Violle then presented his researches on the voltaic arc. He 
first established constancy in the brilliancy of the carbon with 
currents varying from 10 to 400 ampéres, with the help of the 
spectro-photometer, and a photometer with interference fringes. 
Some photographs of carbons under various intensities had 
been taken, and M. Violle showed them before the Society. He then 
explained the theory which he holds of volatilisation at the positive 
pole, and described the experiments made by him with rods of carbon 
placed in the arc. In conclusion, M. Violle described the calori- 
metric method, by means of which he found the temperature of the 
arc to be 3,500°. 


Royal Society. 


Maonetic Quatitres oF Iron. By J. A. Ewrna, M.A., F.RS., 
fessor of Mechanism and Applied Mechanics in the University of 
Cambridge, and Miss Heten G. Kuaassen, Lecturer in Physics, 
Newnham College. Received June 7th, 1893. (Abstract.) 

The paper describes a series of observations of magnetic quality in 
various specimens of sheet iron and iron wire. A principal object 
was to determine the amount of energy lost in consequence of mag- 
netic hysteresis when the iron under examination was carried through 
cyclic magnetising processes between assigned limits of the magnetic 
induction, 8B. For this purpose, observations of the relation of the 
induction, B, to the magnetic force, H, were made, from which curves 
were drawn, and the area enclosed by the curves in cyclic mag- 
netising processes was measured. Many such cycles were gone 
through in the case of each of the specimens, the limits between 
which 8B was reversed being varied step by step in successive cycles, 
to allow the relation of the energy expended, or of /H d1 to B to be 
determined. The curves of B and H in these graded cycles are drawn 
in the paper, as well as curves showing the relation of /H d 1 to B and 
to H. Most of these experiments were made by the ballistic method, 
the specimens being in the form of rings. The iron examined was, 
for the most part, thin sheet metal or wire such as is used in the con- 
struction of transformer cores. The experiments show that there are 
marked differences in the values of /Hdt1in different specimens, 
some nominally soft iron requiring two, and even three times as much 
work to be spent in reversing its magnetism as is required in the best 
iron. They show, further, that great permeability does not neces- 
sarily imply small hysteresis losses. The order of merit in a group of 
samples is not the same when permeability is made the criterion of 
magnetic softness, as it is when the smallness of / Hd 1is made the 
criterion. 

In connection with these results a formula proposed by Mr. C. P. 
Steinmetz (/ Hd 1 = c B'*)* to express the relation of the hysteresis 
losses to B, is discussed, and it is shown that although such a formula 
may serve fairly well as an approximate statement of the relation 
within those limits of B which are important in practice, it fails when 
applied to the more extreme portions of the curve. 

The authors go on to describe a second group of experiments, in 
which direct measurements were made of the heat developed in 
magnetic reversals. The method consisted of using two rings, alike 
in all respects, with divided magnetising coils. One ring had its 
coils coupled, so that the two parts opposed each other, and the core 
was consequently not magnetised when a current passed. The other 
ring was active, and its coils (coupled inductively) were connected in 
series with the non-inductive coils of the inactive ring. Alternating 
currents were passed through both, and the active ring became heated 
by the effects of hysteresis and Foucault currents. To balance this a 
steady current was caused to flow in the core of the inactive ring, and 
the energy expended in the magnetic reversals of the active riug was 
found by measuring the energy which had to be expended in this 
current in order that the temperature of the two rings might con- 
tinue «qual. In some cases the rings used were miniature trans- 


° Trans. American Inst. Electrical Engineers, Vol. 9, No. 1. 
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formers, and the test was applied to see whether the energy expended 
in magnetic reversals remained the same when the secondary of the 
transformer was closed as when it was open. This question had been 
raised by more than one experimentalist in relation to tests of the 
efficiency of transformers. The authors could not detect any diffe- 
rence in the amount of energy consumed in the core when the “load” 
was taken off or put on the secondary. 

In a third group of experiments the magnetic curve tracer was used 
to examine certain features of the curves of magnetisation. This in- 
strament, invented by one of the authors, draws curves which exhibit 
the relation of the magnetisation of given samples of iron or steel to 
the magnetising current. Amongst other points referred to in this 
connection is the time-lag in magnetisation, which is well shown by 
the curve-tracer, and the effects are compared of the same cycle of 
magnetic force gone through at various speeds. It is shown that in 
solid bars 1:9 cm. in diameter, especially in soft iron, remarkable 
evidences of time-lag are seen, even when the period of magnetic 
reversal is as long as 3 secs. The work spent per cycle is a maximum 
at a particular frequency, which in such bars is very low. 

The fourth and last section of the paper relates to the molecular 
theory of magnetisation, and describes experiments made with groups 
of small pivoted magnets. It is shown that the behaviour of such 
groups, when exposed to the action of a variable magnetic field, 
presents striking points of resemblance to the behaviour of iron or 
steel under corresponding variations of magnetising force. Results 
are given which tend to confirm the theory. 

The particulars of the observations are set out in about forty sheets 
of curves which accompany the paper. 


AUSTRALIAN ELECTRICAL NEWS. 
[FROM OUR OWN CORRESPONDENT. ] 


Tue Legislative Assembly has had a fair share lately of electrical 
Bills before it lately ; the Bill to enable the Municipality of Sydney 
to goin for electric lighting having come up for its second reading, 
and also the Australasian Rights Purchase Association's Bill, to enable 
it to utilise some of the waste water-power of the colony for supply- 
ing the City of Sydney and elsewhere with electric light and power. 
The City Bill unfortunately did not succeed in getting very far, owing 
to an adjournment. It met with more opposition than it did on the 
first reading, for some anknown reason, and latterly the papers have 
shown disapproval of some of its items; the opposition, however, 
seems principally to be against the introduction of the clause enabling 
the municipality to supply the private lighting as well as street light- 
ing. The Daily Telegraph, in a leading article on the speculative 
spirit of corporations, after soundly rating some of the smaller muni- 
cipalities for trying to raise loans for the purpose of, as they put it, 
going into business as a purveyor of gas in opposition to the company 
now supplying the residents with light, then proceed to take the City 
Council to task for doing the same ;thing, or attempting to do the 
same thing with electric lighting, and points out that it has no right 
to deal with anything but the public lighting of the streets. There 
was a very animated discussion on the Australasian Rights Purchase 
Bill, which is intended to empower the said company to divert water 
for mechanical power from the Coloand Grose rivers, and to construct 
and work plant for generating electricity, and transmitting it to 
Sydney. One member said he looked, according to his lights, on the 
projectors of the Bill as a number of pirates, as they had taken ad- 
vantage of the knowledge and researches of others to make a profit 
for themselves, and stated that in February, 1892, four Sydney gen- 
tlemen applied for leases for dam sites on the rivers Colo and Grose, 
and in May, 1892, some Victorian gentlemen applied for sites just 
above those applied for by the Sydney syndicate. This bill was the 
outcome of the application by the Victorian syndicate, and it 
appeared to him that they had simply utilised the knowledge gained 
by the Sydney gentlemen. This was replied to to the effect that the 
Sydney syndicate referred to were really men employed by the 
Victorian syndicate, and the argument was carried on ad infinitum. 
After some mention of “lobbying,” the Bill went through Committee 
finally with a little proviso tacked on to it that will have the effect 
of proving whether genuine business is meant; it is to the effect that 
a deposit of £5,000 will be required from the company, to be forfeited 
if they do not avail themselves of the privileges granted by this 
Bill, within a certain time. The Katoomba Municipal Council have 
also been discussing the question of raising a loan to provide gas 
works, which brought forth a strong protest from certain gentlemen 
who have been moving with regard to the establishment of an elec- 
tric lighting company, who propose to avail themselves of the power 
derivable from the Katoomba Falls to generate electricity for distri- 
bution. Councils all round seem to be getting more or less involved 
in electric lighting or gas lighting matters. The Wellington, N.Z, 
Post, referring to a meeting of the local council, says:—Councillor 
Petherick is exercised in mind over the electric light. He says 
that our street lamps are not as brilliant as they ought to be, and its 
all on account of “the little thing inside” not being renewed often 
enough. Councillor Petherick is somewhat diffident on the subject 
of electricity, as he doesn’t understand what he describes as “ trade 
names.” However, he has been consulting an expert, and is satisfied 
that what is wanted is a photometer (he called it a “ portermeter,” 
and an irreverent counciJlor wanted to know if it was related to 
“porter-zgaff”). The photometer was to be carried round in the 
pocket of the city surveyor, who was to produce it whenever and 
wherever he saw an electric light. ~ 


NEW PATENTS-—1893. 


11,462. “Improvements in or relating to electrical conductors.” 
J. H. Hotmes, T. Hormes and J. B. ArHertTon. Dated June 12th, 

11,464. “Improved galvanic electric belt or bandage.” W. P. 
THompson. (Communicated by H. T. Biermanns, Germany.) Dated 
June 12th. (Complete.) 

11,516. “Improvements in alternate current dynamos.” J. 2 
Jounson. (Communicated by La Société l’Eclairage Electrique, 
France.) Dated June 12th. 

11,517. “Improvements in dynamo-electric machines.” J. Y. 
JouNson. (Communicated by La Société I’Eclairage Electrique, 
France.) Dated June 12th. 

11,521. “Improvements in electric motors.” P. M. Justicn, 
(Communicated by the Clyde Electric Motor Company, United States.) 
Dated June 12th. 

11,557. “ Automatic electric call recorder.” W. J. CHIVERS. 
Dated June 13th. 

11,567. ‘ Electric lamp, gas, water or motive force meter.” P. 
Cavor and A. Cuarron. Dated June 13th. 

11,578. “A new or improved method of electrically welding 
metals.” W.P.THompson. (Communicated by C. L. Coffin, United 
States.) Dated June 13th. (Complete.) 

11,579. “A new or improved method of, and apparatus for, elec- 
trically heating or welding metal.” W. P. THompson. (Communi- 
cated by C. L. Coffin, United States.) Dated June 13th. (Complete.) 

11,596. “Improvements in secondary or storage batteries.” W. 
Mur. Dated June 13th. 

11,608. “Improvements in electrical heaters.” J. F. McExroy. 
Dated June 13th. (Complete.) 

11,609. “Improvements in electric switches.” J. F. McExroy. 
Dated June 13th. (Complete.) 

11,610. “Improvements in apparatus employed in the evolution 
and collection of hydrogen and oxygen gases by electrolysis.” C. J. 
Yarnoup. Dated June 13th. 

11,649. “Improvements in apparatus for facilitating telephonic 
intercommunication.” Sir C. S. Forsxs, Bart. Dated June 13th. 

11,716. “The ‘ preventum’ crank and wire, and electric pull out 
bell-pull.” C. Parkes. Dated June 14th. 

11,717. “Improvements in coal plates, covers for cellars, electric 
light boxes, and like purposes.” THe Sarnry TrEaD SyNDICATE, 
LiiTep, J. Mason, and J. Mason. Dated June 14th. 

11,728. “Improvements in switches for electric currents.” E. F. 
Moy. Dated June 14th, 

11,729. “Improvements in coin-freed machines for administeriog 
electric currents.” P. Reiner. Dated June 14th. (Complete.) 

11,749. ‘ Improvements in heating liquids by electricity.” A. B. 
Woakes. Dated June 14th. 

11,759. “ Improvements in or relating to electric bells.” C. TuRN- 
BULL, Jun. Dated June 15th. 

11,801. “Improved means and appliances connected with securing 
electric light fittings.” C..N. Dated June 15th. 

11,819. “Improvements in electric railway trolleys.” E. H. ALLEN. 
Dated June 15th. (Complete.) [Date applied for under Patents Act 
1883, Sec. 103, November 16th, 1892, being date of application in 
United States. | 

11,842. “Improvements connected with the insulation of electrical 
conductors.” Paynz. Dated June 16th. 

11,890. “Improvements relating to telephones.” P. RasBipGE. 
Dated June 16th. 

11,921. “Improvements in and relating to suspensory apparatus 
designed more especially for electric and other haaging lamps, but 
adapted for suspending and regulating the height of suspension of 
other articles.” W.H.Jounson. Dated June 17th. 

11,973. “Improvements in apparatus for electrolysis of water.” 
Simmens Bros. & Co., Limirep, and E. F. A. Osacn. Dated 
June 17th. 

11,77. “Improvements in electrical search and signalling light 
apparatus.” §S. O. Dated June 17th. 

11,983. “ Contact-plates or electrodes for forming and charging, or 
for alternately charging and discharging plates or elements to be used 
in voltaic batteries.” D.G. FirzGeraup, Dated June 17th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1891. 


15,749. ‘Improvements in electric arc lamps.” W. H. AKESTER. 
Dated September 17th. Claims:—1. In an electric arc lamp, the 
combination of two carriers for the upper and lower carbons, connected 
through suitable rods or the like, by means of a flexible connection, a 
sprocket wheel or pulley loosely mounted upon its shaft over which 
the flexible connection passes, a spring for normally holding the 
sprocket wheel shaft in a given position, a collar upon the shaft 
located upon one side of the sprocket wheel, a screw thread upon the 
other end of the shaft, a nut loosely engaging the screw thread, a 
solenoid, an arm or projection from the nut, and a link connecting the 
core of the solenoid with such arm, substantially as shown and de- 
scribed and for the purpose stated. 2. In an electric are lamp, a 
regulating device consisting of a shaft, a wheel mounted loosely there- 
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on, a spring or the like for normally retaining the shaft in a given 
position, a screw thread upon the shaft, a nut loosely engaging the 
screw thread and adapted to engage the wheel, means for causing the 
carbons to rise and fall by the rotation of the wheel, a solenoid and 
suitable connections from the core of the solenoid to the nut for caus- 
ing the same to partially revolve with the rise or fall thereof, sub- 
stantially as shown and described and for the purpose stated. 

17,119. “Improvements in electrical switches.” W. C. CHEESE- 
WRIGHT. Dated October 8th. Claim :—That the switch is more com- 
ae and of shallower depth than switches hitherto manufactured. 

hat its whole depth being rot more than the plaster depth of any 
wall, it can consequently lie flush with such wall and so avoid dis- 
figurement. Also that it is so secure in its action due to the locking 
of the lever, that it cannot by any but wilful means fail in its pur- 


pose. 

17,809. ‘Improvements in or applicable to magnetic compasses or 
other instruments in which dials or movable indices are employed.” 
T. G. H. Nicuorson. Dated October 17th. The main object of the 
improvements is to provide luminous white or other dials which shall 
be durable and thoroughly efficient in action, the luminosity in the 
case of luminous dials being produced by any suitable luminous paint 
or paste, preferably of a light colour, so that the readings on the dial 
may be readily visible in daylight. 4 claims. 

18,011. ‘Improvements in telephone switchboards.” A. WHALLEY. 
Dated October 21st. Relates toan improvement in multiple metallic- 
circuit switchboards described in Specification Patent No. 3,276, 1890, 
for controlling wires with which an “earth” connection is made at 
subscribers’ stations when disengaged. The object is to avoid the 
expense of providing a separate “earth” connection at each sub- 
scriber’s station and to substitute a common “earth” connection at 
the exchange to which each pair of wires is joined so long as they re- 
muiu free for a connection for conveisation. 5 claims. 


18,597. “Improvements in electrolysis.” E. ANDREOLI. Dated 
October 28th. fers to a process, and apparatus for decomposing by 
electrolysis, solutions of salts such as chlorides, sulphates, é&c., and 
for separating efficiently, and economically the constituent parts of 
such compounds by means of porous conducting partitions acting as 
cathodes. The process applies also to two different inorganic, or 
organic solutions, each in a separate compartment, one of which com- 
bines by electrolysis with one of the constituent parts of the other 
solution, for instance by sending its alkali, and its hydrogen into the 
negative compartment to act on the solution, or inversely some con- 
stituent parts of the cathode compound may be sent by electrolysis 
into the solution of the positive compartment. 6 claims. 


21,142. “Improvements in ceiling roses and wall plugs for elec- 
trical fittings.” W.P.Apams. Dated December 4th. The object of 
the inventicn is to facilitate the attachment and removal of the 
fitting suspended from the ceiling rose. 3 claims. 


21,849. “Improvements in armatures for dynamo - electric 
machines.” Paterson andJ.B. Furngaux. Dated December 
14th. Claims:—1. An armature for a dynamo-electric machine, 
wherein the sheet metal discs of which it is partly composed are each 
tlotted radially, and formed with a central polygonal hole and with 
recesses at the sides of the hole, and are mounted upon a shaft of 
corresponding polygonal cross sectional shape formed with longi- 
tudinal grooves, the arrangement being such that when the discs are 
in place on the shaft, the recesses in the discs and the grooves in the 
shaft form longitudinal air 8s that communicate with the radial 
air passages formed by the radial slots in the discs, so that air can 
circulate through such passages and channels when the armature is 
rotated, substantially as described. 2. The improved armature ccn- 
structed substantially as described. 


21,354. ‘Improvements in apparatus for measuring electric cur- 
rents.” H. Anon. Dated December7th. Claims:—1. An apparatus 
for measuring alternating electric currents of different phases (multi- 
phase currents), which consists in the combination with two systems 
vf coils, each of which systems, either directly or indirectly, measures 
the product of the current of one feed conductor and that tension 
which exists between that conductor and a third conductor, of 
nicchanical means, by which the difference of the two products is 
algebraically integrated or registered. 2. The combination with two 
measuring apparatus, each of which integrates or registers the product 
cf the current of one feed conductor, and the tension existing between 
that and a third conductor, of a differential counter serving to 
mechanically subtract the inductions of the two measuring apparatus. 


21,363. “An improved electric lift.” I. Prat. Dated Decem- 
ber 7th. Relates to a lift actuated by an electro-motor instead of by 
the hydraulic machinery hitherto generally employed for this pur- 
pose; and possessing, further, the especial feature that persons making 
use of it may be transported to whatever floor of the building they 
may desire, on inserting a coin into an aperture or slot provided for 
the purpose. 

21,766. “Improvements in apparatus for measuring the expenditure 
of electrical energy.” ScnuckERTand A. WackER. Dated Decem- 
ber 12th. In the improved apparatus the field windings of an electro- 
motor are passed through by the current to be measured, while the 
armature is connected to points of constant potential. A damping 
device consists of a pair of electro-magnets in the vicinity of which 
rotates a copper disc, so that eddy currents are produced therein 
whichdamp the disc. 3 claims. 


22,255. “Improvements in electric telephone transmitters.” A. A. 
CamPBELL Swinton. Dated December 19th. Consists in arranging 
the electrodes with which the granules make contact, side by side 
horizontally in the same, or approximately the same plane, the carbon 
or other granules being distributed in a thin layer over the upper 
surfaces of the electrodes, so that the granules rest on the electrodes, 


merely by means of their own weight, and arc not otherwise com- 
pressed or wedged together. 3 claims. 

22,284. “An improved device for suspending electric cables or 
conductors.” H.Epmunps. Dated December 21st. Consists uf hook 
shaped pieces reversely placed so that the opening of the one is in an 
opposite direction to the opening of the other, and they between 
them form a loop as viewed from their sides. They are provided or 
formed with an eye or equivalent means by which they can be 
attached or connected to the support. 3 claims. 


22,265. “Improvements relating to simultaneous telephony and 
telegraphy.” J. SrepHen and C. Davis. Dated December 19th. 
The inventors arrange that the operator shall transmit telegraphic 
signals by merely increasing or diminishing the resistance cf the 
circuit, thus decreasing or increasing the current, instead of by making 
and breaking the circuit, or by reversing the current in the same ; the 
change in resistance is effected by compressing a series of carbon 
discs. 2 claims. 


22,304. “ Improvements in means for use in, or in connection 
with, the conveyance of varying electric impulses, applicable to elec- 
tric signalling for telegraphic, telephonic, or other purposes.” S. P. 
Tompson. Dated December 21st. Consists in counterbalanciog the 
effects of distributed capacity by applying distributed electro- 
magneticinduction. This is effected, in some cases, by introducing 
at intervals into the lines or cables, or at more or less frequent points 
along the length of the lines or cables, organs possessing electro- 
magnetic induction of amounts sufficient more or less completely to 
balance the distributed capacity, bearing in mind the average 
frequency of the electric impulses, whether telegraphic, telephonic, or 
other, which are to be transmitted. In other plans an electro-mag- 
netic induction is distiibuted more or less uniformly along the 
lines or cables; such plan3 involving lines or cables of special cor- 
struction. 5claims. 


22,316. ‘“ Improvements in electrical distribution and transformers 
therefor.” J.D. F.AnprEws. Dated December 21st. At avy part 
of the mains of the three-wire system where current is to be taken 
off for local use or distribution, the inventor introduces the primary 
coil of a transformer connecting the plus wire to the middle wire, 
and the middle wire to the minus wire, and from the secondary coil 
of this transformer he takes the induced current for local use or dis- 
tribution. 3 claims. 


22,339. “ Improvements in secondary batteries.” N. WLaDIMIROFF. 
Dated December 21st. Consists, chiefly, in making each of the elec- 
trodes of the same chemical nature on both sides, so that it acts 
simultaneously as a positive pole in one of the cells of the battery, 
and as a negative pole in the adjoining cell. 1 claim. 


22,429. “Improved methods of varying the resistances of an 
electric circuit, specially applicable to musical instruments.” P. E. 
SincEr. Dated December 23rd. The object of the invention is to 
enable a performer on a musical instrument actuated by electricity 
to vary the intensity of any note by increasing the pressure of the 
finger over the key operating it. ‘The inventor places a receptacle 
containing a quantity of carbon powder in proximity to each key and 
it is arranged that depressing the key causes the powder to close the 
electric circuit which operates the instrument. Further pressure on 
the key compresses the ‘ er: thereby lessening the resistance and 
so intensifying the sound. 1 claim. 


22,404. “Improvements in the coupling of electric mains.” H.W 
Bowpen, A. Gay and R. Hammonp. Dated December 22nd. The 
adjacent ends of the conductors are surrounded by a casing or cover- 
ing of suitable insulating material, such as India-rubber, that can be 
secured to the insulating material on the conductors in such a manner 
as to effect a water-tight joint therewith. 3 claims. 


22,507. “Improvements in supports for telephone receiving instru- 
ments.” R. A. Fraser and G. F. R. Kerson. Dated December 24th. 
Consists essentially in the combination of a bracket adapted to be 
secured to a wall partition or other fixed agent with a sliding piece 
capable of being moved to and fro in, or on, the said bracket and with 
a holder for the telephone receiving instrument capable of being 
moved to and fro, and axially in or on a guide or guides on the sliding 
piece, sufficient stability being provided by spring or other suitable 
friction attachments. 2 claims. 

22,542. “Improvements in devices for conducting electricity to 
lamps or the like on dining tables, or on other places, where it is 
desirable to employ concealed conductors.” G. PHiInuips and G. F. 
Rosz. Dated December 24th. According to this invention the con- 
ductors proper are formed preferably of flat strips of conductive 
material so that they present no objectionable projection when covered 
by a table cloth or the like, at the places where the lamp standards, 
or the like, are to be connected to the conductors, there are secured 
pieces of conductive material through which the conducting strips 
can be passed, these pieces being provided with conductive spikes, or 
the said pieces may be of non-conductive material and the spikes 
pass therethrough to make contact with the strips. The said spikes 

through a table cloth or the like when it is covered over the 
table or the like, and the conductive devices upon it. 1 claim. 


22,695. ‘“ Improvements in apparatus for relieving electrical 
circuits from static charges of electricity.” O. Imray. (Communi- 
cated from abroad by the Westinghouse Electric and Manufacturing 
Company, of America.) Dated December 29th. A metal discharge 
plate, connected to earth, is fixed in proximity to two revolving rings, 
on which bear the collecting brushes of the alternator, and pairs of 
metal plates respectively connected to those rings, are fixed at such 
points of the circumference that, as the armature revolves, each pre- 
sents itself to the fixed metal plate at the moment when the current 
generated by’the machine is being alternated-and passing the zero 
point of electromotive force. 1 claim. . 
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PATENT 


Oil Refiners, 
34 & 36, SOUTHWARK STREET, 


LONDON. 
Works:—EWER STREET, 


TELEPHONE No. 47%. 


ONLY OIL used last three years by the largest 
Electric Installations in London, 
Samples sent on application. 


SUCCESS GUARANTEED. TRIAL SOLICITED. 


Price 2s. 9d. per Gallon. 


Our Oil is now recommended by the principal 
Electricians, and is also suitable for 


SHAFTING, ENGINES, 
For use on Dynamos and 
AND GENERAL PURPOSES. High-Speed Engines 


3630 


FREDERICK SMITH & CO., 


Contractors to H.M. Gowernment and Railway Companies. 


Patent Galvanised Telegraph Wire (100-lb. Coils) 


TO ALL SPECIFICATIONS. 


COPPER WIRE 


Plain Sott. Hard Drawn for Telephone Lines. Special Tinned Wire. 


(Weiller’s Patent under License.) 


F, WIGGINS & SONS, LONDON. 


MICA MERCHANTS, 
MANUFACTURERS OF MICA GOODS FOR ELECTRICAL AND ALL PURPOSES. 
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THE WRAY ELECTRICAL ENGINEERING CO., 
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SOHO WORKS, THORNTON ROAD, BRADFORD, 


CONTRACTORS FOR INSTALLATIONS OF ELECTRIC LIGHT AND POWER. 


Telegrams: “ DYNAMO, BRADFORD.” Telephone No. 952. 


PATENT OFFICE, 


| 166, FLEET STREET, 
= Lon bon. 


SUCCESSOR TO 


Messrs. ROBERTSON, BROOMAN & CO. 


PAMPHLET OF COSTS GRATIS. 
FORTY-TWO YEARS’ SPEOIAL PRAOTIOE 
= WITH INVENTIONS as 


Wm. M. FOXCROFT 


(Successor to the late W. Foxcroft, also F. Lucas), 


Telegraph and Telephone Case Manat, | 


36, PERCIVAL STREET, AND 9, SMITH STREET, 


CLERKENWELL, LONDON, EC. 
(Offices-PERCIVAL STREET). 


Lock and Block, Single Needle, Bell, Sounder, Perforator, 
Photometer, Telephone Cases, Battery Boxes, 


PRIZE MEDALS, LONDON 1851; PARIS, 1881. 201 
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DRAKE GORHAM, 


z= 66, VICTORIA ST, WESTMINSTER, LONDON, 8.W. ow 
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WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, 


MANUFACTURERS OF 
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Works: ERITH, KENT. Telegrams: “OALLENDER, PIOARDY.” Telephone, 8,411, 


UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 
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FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
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TELEPHONES 


Combined with uieseghonea, free of all Patent Rights. 


GENT & CO.’S LEVER MICROPHONE. —Patentel 1881. 


Clear Articulation, fitted with Induction Coil, in Walnut case sald to any 10 /6 >, 
Telephone, complete with instructions a 

We are making the most complete sets of Telephones in the eat Send for 
our new descriptive Price List, with instructions for fixing, Diagrams, and over 50 
illustrations, FREE. 
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or Watch Telephone, Automatic Switch and Bell in Walnut Case, 31s. per set. A 
liberal discount to the trade, 


INDICATORS, BELLS, PUSHES, BATTERIES. 
The most varied Stock in the Trade. 
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30, 1398. 


MANUFACTURERS OF:— 


CONSTANT CURRENT DYNAMOS, 

CONSTANT POTENTIAL DYNAMOS. 

ELECTRIC MOTORS, TRANSFORMERS, 
ALTERNATORS, HIGH-SPEED ENGINES 
COMBINED ENGINES AND DYNAMOS, 
TRANSMISSION OF POWER PLANT 

ELECTRIC CRANES, ELECTRIC LOCOMOTIVES, 
ELECTRIC LAUNCHES. 

ELECTRIC TRAMCARS, 

ARC LIGHTING PLANT, SWITCHBOARDS, 
MEASURING INSTRUMENTS, and 

EVERY DESCRIPTION OF ELECTRICAL PLANT. 


68, VICTORIA ST., S.W. 


Works: MILILWALI, E- 


Telephone, No. 8,188. Telegrams: Statter, London. 


NEW CATALOGUE & PRICE LIST JUST ISSUED. 


PLANT USED BY:— 


H.M. OFFICE OF WORKS. 

THE INDIA OFFICE. 

THE GENERAL POST OFFICE. 

HM. THE CZAR OF RUSSIA. 

LORD ROTHSCHILD. 

THE FRENCH GOVERNMENT. 
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LONDON AND INDIA DOCKS JOINT COMMITTEE. 
THE SOUTHWARK AND VAUXHALL WATER CO. 
THE SOUTHAMPTON HARBOUR BOARD 


Mr. J. G. LORRAIN, MIESZ., M1IME., &c., 
. Fellow of the Chartered Institute of Patent Agents, 

Norfolk House, Norfolk St., London, W.C. 

“PATENTEE’S HANDBOUK ” Post Free on Application. 695 


HEATHMAN'S 


Telescopic 
Trestles. 


ALL SIZES, 


From 5 feet closed, extend- 
ing to 8 feet 6 inches, 
up to 22 feet closed, 
extending to 40 ft. 


HEATHMAN, 


2 & 37, 
ENDELL ST., 
LONDON, 

W.C. 
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HAROLD & JENKINS, 


30 & 31, St. Swithin’s Lane, London, E.C. 


WROUGHT IRON FORGINGS 
FOR FIELD MAGNETS, 
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OTHER ELECTRICAL MACHINES. 


Square, 
Rectangular and 
Oval. 
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Forgings Round, 


Tracings should accompany specification stating if Forgings are 
required off the hammer, rough machined, or finished. 


TELEGRAPHIC ADDRESS: ‘‘ SYMBOLIZE, LONDON.” an 


BELLISS CO. 


Telegraphic Addre. 
BELLISS, BIRMINGHAW. 


(Established 1852), 


Ledsam Street Works, BIRMINGHAM 


London Cflice: Westmiaster Chambers, 9, Victoria St., 


MANUFACTURERS OF 
LOUBLE- ‘ACTING, HORIZONTAL and VERNAL 


ENGINES, 
SIMPLE and COMPOUND, OPEN and ENCLOSED 


FOR 
ELECTRIC LIGHTING 
Surface Condensers, Air & Circulating Pumps, 


-x, HIGH-CLASS STEAM BOILERS 


. _ Piping, Valves and Connections fur Complete 
Steam Equipment of 


CENTRAL STATIONS 
AND OTHER INSTALLATIONS. 


Estimates Free on receipt of Particulars. Before ordering 


write for Culalogues. 
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Telegrams —“ELECTRIC, WOLVERHAMPTON.” “CONCORDANCE, LONDON.” 


CONSTRUCTION 


Works Director: 


Managing Director: 
EMILE Ganoxz, CORPORATION, LIMITED, THOMAS | PARKER, 


WOLVERHAMPTON. 


ELWELL-PARKER DYNAMOS 


For Arc and Incandescent Lighting, Electro-Plating, Electric Trans- 
mission of Energy, Electro-Metallurgical processes, &c., &c. 


ELWELL-PARKER MOTORS 


For Railways, Tramways, Hauling, Pumping, Ventilating, Coal Cutting, 
Travelling Cranes, &c., &c. 


ELWELL-PARKER TRANSFORMERS. 


Alternating and Continuous Current. 


SWITCHBOARDS 


For Central Stations, Mills, Workshops, Houses, &c. 


AMMETERS AND YOLTMETERS. 


AUTOMATIC MAGNETIC CUT-OUTS 


Single or Double Pole, for Continuous or Alternating Current Circuits. 


SWITCHES. 


LONDON OFFICES :— 


WORCESTER HOUSE, WALBROOK, E.C. 
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BEST 


OVERHEAD TELEPHONE TELEGRAPH LINES 


-PHOSPHOR BRONZE 
CASTINGS, 


strength and high conductivity for 
Overhead Lines, Yulcan Composite Wire, 


Sheets, &c.; Bearings, Bushes, 
and other wearing parts of Machinery 


FOR 


BULLS ME TAL, 


CASTINGS, FORGINGS, RODS, SHEETS, AND STAMPINGS. 


The PHOSPHOR BRONZE Co., Ld.,89, Sumner St., Southwark, LONDON, S.E, 


REID BROTHERS. 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING LAYING DOWN AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS &c., 
FITTED WITH ENGINES AND PUMPS COMPLETE. 

REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &c. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 
Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description. 4333 


ane PAIS IES sw 
Record—I 00, 000 in daily use, 


The Movement tt and completes the 
Circuit 
reventing Arcing or Charing of 

the Contact Parts. 


MOUNTED ON CHINA, WITH COVER & HANDLE OF SAME MATERIAL, 
ALSO ON ORCELAIN, WITH METAL COVER. 
Correspondence invited. Address— 


A. REYROLLE, 


aa Electrical & General Engineer, 
10, UNION MEWS, UNION ST., 


Middlesex Hospital, LONDON, W. 


And al ectrical F 
> 
Phosphor 
4 Bronze Wire, Rods, 
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Telegraph Mfg. Co. ove Sup. 
Iron and Steel.—Turner Bros. __... 
Ladders. 

J. H. Heathman & Co. ... ose 
Lubricants. 

G. Skudder & Co. oe ‘i 

W. H. Willcox & Co. ee os 
Magnet Steel.—G. P. Wall és 
Mannfacturing 


Dorman & Smith .. we 
Elliott Bros. 
Gwynne & Co... ou ov 
Hartmann & Braun on 


King, Mendham & Co. ... Sup. 
Laurence, Scott & Co. ... in 
Mackey, Mackey & Co. ... ove 
Mix & Genest ... eve 

Nalder Bros. Seo 
Richard Frares ... Sup. 
Strode & Co. 
Telegraph Mfg. Co. cia Sup. 
The Electrical y Sup. 
Walsall Electrical Company ... 
James. White Bup. 


Woodhouse & Rawson United Sup. 


18 


19 
ll 


17 
3 
9 


paGE | Metal Spinning. PAGE 
London & Lanes. Elec. Eng. Co... 6 
| Mica.— F, Wiggins & Sons ... one 3 
Motors. 
Cuttriss, Wallis & Co. ... Sup. 9 
Giilcher Electric Light & P.Co. 19 
Gwynne & Co. ... 15 
The Electrical Company Sup. 2 
Patent Agents. 
H. Gardner wi 3 
J.G. Lorrain... 8 
Poles. 
Johnson & Phillips (wood andiron) 1 
Porcelain Appliances. 
Dorman & Smith .. 


Genl. Elec. Co., Ld. @. Binswanger) Sup, © 


| Porous Cells.—J. Stiff & Sons 


Shafting, &c. 


agshaw & Sons Sup. 7 

Railway Signals. 

Saxby & Farmer ... ooo we Oe 
Screws. 

Automatic Standard Screw Co. 16 

Davis & Timmins 
Slate.—Inigo Jones ... 6 
Stabilit. 

The Co. Sup. 2 
Stampin 

Hareld Jenkins 8 


Telegraph Engineers. 
Johnson & Phillips eee ove 1 
Siemens Bros. & Co. ... wo 
Telegraph Mfg. Co. ove 
Telephoues. 
. Berend & Co. ... ou 
Collier-Marr Telephone, &c. 
Gent & Co. 7 
Ch. Mildé & Co. ... oe 6 
Western Electric Co. ... Sup. 12 
Tenders. ove ove eee Sup. 8 
Tools, 
C. Churchill & Co. o 
H. Milnes ... ove 


Turbines. 
Gilbert Gilkes & Co. " » 
Gwynne & Co... soe 15 
S. Howes ... oe 6 
Underground Conduits. 
Internl. Electric Subway Co. ... 2 
Vulcanite. 
Harburg I. R. Comb Co.... ove 7 
Water Purifiers. 
Stanhope Water Engineering Co. 
Wire (Covered). 
British Insulated Wire Co. 
Felten & Guilleaume ... 
Fowler-Waring Cables Co. 
W. T. Glover & Co. 
W. T. Henley’s Telg. Works Co. 
London Electric Wire Co. _ 
W. Rickard ons 
Telegraph Mfg. Co ove 
The Electrical Co. 
United Electric Wire Co. on 
Wire (Uncovered). 
Davis & Timmins ... eee +0 
Bronze Co... eve 
Ramsden, Camm & Co. ... 
F. Smith & Co. ... oe ade 
Wire Covering Machinery. 
Johnson & Phillips 
Wood Casings. 
Genl. Elec. oe » Ld. (a. Binswanger) Sup. 6 
J. F. & G. Harris ... 6 
Vigers Bros. eee 


Sup. 


Sup. 
Sup. 


anroneaw 


a 


Sup. 8 


MiscELLaNgous ADVERTISEMENTS relating to Situations, Articles for Bale and Wanted, ¥c., ¥c., appear on Sup. 7 (middie of paper) 
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REQUIREMENTS 


. Apply to 


THE RLECTRICAL REVIEW FJune 30, 1898. 


FARADAY 
ELECTRIC LIGHTING. 


High-Class Fittings. Original Designs. 
8, BERNERS STREET, W, 


INTERLOCKING. ORYSTAL PALAOB, 1602. 


to inter fependent. wor! Puts gre "supplement automate rain “nas Been reliably 
or mburgh. 1800. For Particular, Plans, 
SAXBY & Ltd., Railway Signal y Road, KILBURN, LONDON, N. 
Oabins, Interlocking Levers, Block Instruments, and Signal Werk of every description. Electrical and Mechanical. 


STEAM ENGINES, DIRECT AND ALTERNATE CURRENT 
DYNAMO MACHINES AND ARC LAMPS, MOTORS, 
TRANSFORMERS, PROJECTORS AND 
SEARCH LIGHTS, ELECTRICAL 
ACCESSORIES of EVERY 
DESCRIPTION. 


ow THE BRUSH 


"ELECTRICAL ENGINEERING CO,, Lro. 


Head Office: 


49, OUEEN VICTORIA STREET, E.C. 


COUNTRY HOUSES 


FITTED WITH THE 


ELECTRIC LIGHT ENGINES 


GAS * OR * STEAM. 


RUSSELL CO. 


Among our other Specialties are— 


SHIP LIGHTING PLANT, 


HNGINSES, 


COMPLETE PLANTS FOR SHIPMENT ABROAD. 


OFFICES: 


11, QUEEN VICTORIA STREET, LONDON, 4 C. 


Telegrams: “Quketi, London.” 


— 


\ 
TAS 
\\ 
wh 
4 R 
Works:-LAMBETH, LONDON, LOUGHBOROUGH and WIENNA. 573 
. 
i 
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ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANOFACTURERS and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY Co.'s, ELECTRIC LIGHT Co.'s, 
the NATIONAL TELEPHONE Co., COLONIAL GOVERNMENTS, MUNICIPALITIES, &., &c. 


re ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Cables and Wires; Vulcanised Rubber, Lead Instruments; Exchange Equipments; Cables, Postal, Railway, Fire Alarm and Police Equip- 
Covered, Armoured ; Mains, Concentrics, Flexible Wires, Batteries, Insulators, Switchboards for ments; Railway Signals and Blocks ; Iron Poles, 
Cords. Private Installations, Gutta Percha Wires. Insulators, Batteries, Cables, Gutta Percha wires 


Works: HELSBY & 16, NEWINGTON, LIVERPOOL. Head Office: HELSBY, nr. Warrington, England: 
Branch Offices: 11, Queen Victoria Street, London, E.C.; and 30, Hope Street, GLASGOW. 5461 


VERITY 


FOR PICTURE LIGHTING. 


NO ANGLES. 


This Picture Reflector is an improve- 
ment on other Reflectors in the market, 
having no angles. Fitted inside with bent 
Plate Glass, silvered, and outside with 
Marone Cloth. Stock Size, overall, 12 in. by 
10 in. Price on 


FOR LIGHTING SHOPS, SMALL 
PICTURES, &c, 


The general appearance and effect of this 
Reflector is unequalled. 


No. E.8. 3,729, with Sloping Top, fitted inside with Silvered Glass, 
and outside with Marone Cloth. 


No. E.S. 3,728, as No. 3,729, but with Flat Top. 
No. E.S. 3,727, with Flat Top, and Painted Black outside. 


- 


FOR LIGHTING SHOP WINDOWS, 
STATUARY, AND GENERAL 
RELECTOR PURPOSES. 


No. E.§8. 3,726, Enamelled Iron, White inside, Black outside. 
No. E.8. 3,733, Silvered Glass inside, Black Painted outside. 


3,726. 


TO BE SEEN IN ALL OUR SHOWROOMS AT LONDON, 
BIRMINGHAM AND MANCHESTER. wes 


| 4 
3,729. 


PRICE LISTS FREE ON APPLICATION. 
‘SdNYT LINS OL SNOdUYD 


A Large number of these are burning at Old Paris, Earl’s Court, and 
elsewhere, installed by the well-known contractors 
Messrs. VAUGHAN & BROWN, Kirby Street, LONDON, EC. ,,, 


MACKEY, MACKEY 


WHOLESALE AND EXPORT 


£28 10s. 


CONTRACTORS TO HER MAJESTY’S GOVERNMENT OFFICES, HOUSE OF LORDS, 
ROYAL MINT, POST OFFICE, &c., &c. 


Estimates given for the 
COMPLETE EQUIPMENT OF ELECTRIC LIGHTING, POWER, 
ELECTRO-CHEMICAL, AND VENTILATING PLANTS. 
New Illustrated Catalogues, containing over 500 Electrical Specialities in course 01 
preparation. Correspondence solicited. Estimates free. Agents wanted. 


SPECIAL DISCOUNT TERMS TO WHOLESALE BUYERS, 
SHIPPERS, AND ELECTRICAL CONTRACTORS. 6314 


Price Complete, 


AMERICAN MACHINERY 


AND TOOLS. 3 


CAPSTAN LATHES. 


BRAINARD MILLING MACHINES. 


MORSE DRILLS. 


HENDEY SHAPERS. SLATE SENSITIVE DRILLS. 


NORTON EMERY WHEELS. 


CHAS. CHURCHILL & CO., Lro. 


24, Cross St., Finsbury, London, £.C., & 6, Albert St., Birmingham. 


aN 
\ Chemical and Electrical Supply Stores, 
i LLIN NP | 1&2, BOUVERIE ST., FLEET ST., LONDON, E.C. 
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Sandon Works, Patricroft, MANCHESTER. =. 


of HIGH-SPEED ENGINES 
ror ELECTRIC LIGHTING, &c. 


SIMPLE & COMPOUND FROM 10 TO 500 I.H.P. 


Having just installed at our Works a Complete Set of Electrical Testing Plant, 
with Instruments, by Messrs. Siemens, Bros. & Co., London, we are now in a position 
to place same at the disposal of our customers, to conduct complete electrical tests 
of dynamos combined with our engines. 


ESTIMATES & FULL PARTICULARS ON APPLICATION. 
London Representative: Mr. JOHN HAYES, 30 and 31, St. Swithin Lane, E.O. 


ENGINEERS AND CONTRACTORS, 


ARE THE PATENTEES AND MANUFACTURERS OF 


PAPER INSULATED 
ELECTRIC CONDUCTORS FOR ANY PURPOSE. 


Tested up to 25,000 Volts. Capacity down to *OS Microfarad per mile. 
Insulation up to 15,000 Megohms per mile. 


OFFICHS AND WorRES: PRESCOT, LANCASHIRE. wow 


LORD 


(SIR WM. THOMSON) 


ELECTRIC INSTRUMEN TS, 


NEW FORM OF 


MULTICELLULAR 
ELECTROSTATIC 
VOLTMETER, 


WITH 


DEAD-BEAT ACTION 


AND 


VERTICAL SCALE FOR SWITCHBOARD USE. . 


Direct-Readings in Volts. Use no Current. [a 
Free from External Disturbances. 
Accurate on Direct or Alternating Circuits 
Require no Re-Standardising. 


Standard Electric Balances, Ampere -— 
Gauges, Marine Yoltmeters & Ampere-— 
meters, Wattmeters, Electricity = 
° Supply Meters, Insulation Testers, &c. 
Electrostatic Voltmeter for Low 


Tension Circuits. Electrostatic V Voltmeter for High- Tension ‘Cireuits, 
Descriptive Pamphlet and new Price Lists free on application to— 


JAMES WHITE, 16-20, Cambridge Street, GLASGOW. 
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Recent Publications 


Dynamos, Alternators and Transformers.— 
By Gispert Kapp, M.Inst.C.E., M.Inst.E.E. This book 
aties an exposition of the general principles underlying 
the construction of dynamo-electric apparatus without 
the use of high mathematics and complicated methods of 
investigation, thus enabling the average engineering 
student and the average electrical engineer, even without 
previous knowledge, to easily follow the subject. Crown 

8vo, Illustrated, Price 103s. 6d., Post Free. 


CONTENTS.—Chapter I.—Definition; Efficiency of Dynamo-Electric Appa- 
ratus; Measurement of Electric Energy; Principal Parts of Dynamo; Distinc- 
tion between Dynamo and Alternator; Use and Power of these Machines. 

Chapter II.—Scope of Theory; The Magnetic Field; Strength of Field: Units of 

easurement; Physical and Mathematical Magnets; Field of a Mathe- 
matical Pole. 

Chapter ITI.—Magnetic Moment; Measuring Weak Magnetic Fields; Attractive 

‘orce of Magnets; Practical Examples. 
Chapter IV.—Action of Current upon Magnet; Field of a Current; Unit Current; 
echanical Force between Current and Magnet; Practical Examples; 
English of Measurement. 

Chapter V.—The Electromagnet; the Solengid; Magnetic Permeability; Mag- 
netic Force; Line Integral of Magnetic Force; Total Field; Practical 
Example: Extension of Theory to Solenoidal Electromagnets; Magnetic 
Resistance. 

Chapter VI.—Magnetic Properties of Iron; Experimental Determination of 

ermeability; Hopkinson’s Method; Energy of Magnetisation; Hysteresis. 

Chapter VII.—Induced Electromotive Force; Cutting or Threading of Lines; 

alue of Induced, Electromotive Force; C.G.S. Unit of Resistance; Fleming’s 
Rule; Electromotive Force of Two-Pole Armature. 
Chapter VIII.—Electromotive Force of Armature; Closed Coil Armature Wind- 
ng; Bi-polar Winding; Multipolar Parallel Winding; Multipolar Series 
Winding, Multipolar Series and Parallel Winding. 
Chapter IX.—Open Coil Armatures; the Brush Armature; the Thomson- 
‘ouston Armature. 
Chapter X.—Field Magnets; Two-Pole Fields; Multipolar Fields; Weight of 
ields; Determination of Exciting Power; Predetermination of Charac- 
teristics, 
Chapter XI.—Static and Dynamic Electromotive Force; Commutation of 
urrent; Armature Back Ampére Turns; Dynamic Characteristic; Armature 
Cross Ampére Turns; Sparless Collection. 
Chapter XII.—Influence of Linear Dimensions on the Output; Very Small 
amos; Critical Conditions; Large Dynamos; Limits of Output; Advan- 
tage of Multipolar Dynamos. 

Chapter XIII.—Loss of Power in Dynamos; Eddy Currents in Pole Pieces; 
Rady Currents in External Conductors; Eddy Currents in the Armature 
Core; Eddy Currents in the Interior of Ring Armatures; Experimental 
Determination of Losses. 

Chapter XIV.—Examples of Dynamos; Ronald Scott’s Dynamo; Johnson and 

hillips’s Dynamo; Oerlikon Dynamo, Other Dynamos. 

Chapter XV.—Elementary Alternator; Measurement of Electromotive Force; 

‘aweus and Cowan Dynamo; Electromotive Force of Alternators; Self- 
Induction in Armatures of Alternators; Clock Diagram; Power in Alternating 
Current Circuit; Conditions for Maximum Power; Application to Motors. 

XVI.— Working Conditions; Effect of Self-Induction ; Effect of Capacity ; 

'wo Alternators Working on Same Circuit; Armature Reaction; Condition 
of Stability; General Conclusions. 

Chapter XVII.—Elementary Transformer; Shell and Core Type; Effect of 

akage: Open Circuit Current: Working Diagrams. 

Chapter XVIII.—_Examples of Alternators; the Siemens Alternator; the Fer- 
ranti Alternator; Johnson and Phillips’s Alternator; the Electric Construc- 
tion Corporation’s Alternator; the Gulcher Company’s Alternator; the 
Mordey Alternator; the Kingdon Alternator. 


Electric Traction.—By A. Recxenzavn, 
M.LE.E. With over 200 Illustrations. Crown 8vo, 
10s. 6d., Post Free. 


CONTENTS.—Chapter I.—Early History; Magnetic Fields; Torque; Motor 
Efficiency; Insulation Resistance; Brake Tests; Electrical Horse-Power. 
Chapter II.—Traction; High Pressure; Current Stopping and Starting; Current 

unning; Energy used. 
Chapter III.—Advantages of Two Motors on each Car; Calculations for Arma- 
tures; Constructive Details for Motors; Types of Tramcar Motors; Method 
f Suspension; Brushes and Brushholders; Switches and Speed-Regulating 
Devices; Motor Trucks; Important Points in Tramcar Motors; Gearless 

aft 


otors; Mechani between Motor and Axle. 
Chapter IV.—Description of —— Systems of Overhead and Underground 
mstruction used in Electric Traction; Poles; Trolleys and Trolley Wires; 
Overhead Curve Construction; Practical Hints on Overhead Construction; 
Insulators used in Electric Railway Work; Switchboards; Lightning 
Arresters and Cut-Outs. 
Chapter V. - Secondary Batteries; Weight and Efficiency; Deterioration. 
Chapter VI.—Portrush, Bessbrook-Newry, City and South London Railways; 
ntral London Railway; Blackpool, Budapest, Leeds, and Halle Electric 
Tramways; West End Railway, Boston; Birmingham and Lehigh Avenue 
Accumulator Roads; Proposed St. Louis and Chicago High-Speed Railway. 
Chapter VII.—Practical Considerations Relative to Public Convenience and 
eneral Utility; Advantages of Electric Traction; Difficulties to be Met 
With; Irregularities of Traffic and Loads; Efficiency of Complete Systems 
of Traction; Tests on the Lafayette Street Railway. Ind.; Tests on the 
Neversink Electric Railway, Pens.; Tests on the Bessbrook-Newry Railway; 
Tests on Locomotives of the City and South London Railway; Tests on the 
Lehigh Avenue Railway; Practical Details on Overhead Construction. 
Chapter VIII.—Cost of Working Electric Cars. 


Questions and Answers about Electricity. A 


| 


First Book for Students.—Theory of Electricity and | 


Magnetism. Edited by E. T. Busrer, 2nd.—Authors : 
T. O’Connor Stoane, A.M, E.M., PhD.; Caryt D. 
Hasxins, M.1.E.E.; A. E. Watson; Epwarp TReEvertT. 
Contents :—Chapter I. Theory of Electricity. Chapter II. 
Theory of Magnetism. Chapter ITI. Volta: 

Chanter IV. Dynamos and Motors. Chapter V. Electric 
Lamps. Chapter VI. Miscellaneous Electrical Apparatus. 
Chapter VII. Electrical Measurement. Tustrated. 
Price, Cloth Bound, 2s., Post Free. 


Everybody’s Handbook of Electricity, with 
Glossary of Electrical Terms and Tables for Incandescent 
Wiring.—By Epwarp Trevert. Contents :—Electricity 
and Magnetism : Discovery and early experiments; The 
Dynamo; Electric Lamps; Electric Motors; Electric 
Railways; Electric Welding; Measuring Instrumente ; 
Electric Batteries, Bells, &c.; Incandescent Wiring 
Tables Illustrated. Paper Covers, ls., Post Free. 


ic Batteries. | 


The Strange History of a Dynamo.—By T. E. 

.  Gavrnouse. Popularly written and fully illustrated. 

Now Ready. Pricels. Should be read by ail interested 

in the production of electricity. An excellent gift for 
schoolboys. 


Polyphased Alternating? Currents.— By E. 
Contents:—Introduction. I. Triphased Cur- 
rents. Chapter 1. Generation. Chapter 2. Transformation. 
Chapter 3. Applications, Electric Lighting, Motors. Chapter 4. 
Multiple Transformers. II.—Diphased Currents. Chapter1. 
Generators. Chapter 2. Transformers. Chapter 3. Motors. 
—— 4. Multiple Transformers, Appendix A. Appen- 
dix B. Illustrated. 3s. 6d., Post Free. 


Electricity and its Recent Application. A 
Practical Treatise for Students and Amateurs, with an 
Mlustrated Dictionary of Electrical Terms and Phrases. 
—By Epwarp Treverr. Contents :—Electricity and 
Magnetism; Voltaic Batteries; Dynamos and how to 
build one; the Electric Arc and the Arc Lamp; Electric 
Motors and how to build one; Field Magnets ; Armatures ; 
the Telegraph and Telephone; Electric Bells, how made 
and how used; How to make an Induction Coil; the 
Incandescent Lamp; Electrical Mining Apparatus; the 
Modern Electric Railway; Electric Welding ; Some Mis- 
cellaneous Electrical Inventions of the Present Day- 
Electro-Plating ; Electric Gas Lighting Apparatus ; Elec- 
trical Measurement; Resistance and Weight Table for 
Cotton and Silk Covered and Bare Copper Wire; Illus- 
trated Dictionary of Electrical Terms and Phrases. 
Illustrated. Cloth boards, 8s., Post Free, 


Electric Transmission Handbook.—By 
F. B. Bapr. Cloth, 4s. 6d. Post Free. Con- 
tents : I. Introduction; Electrical Statistics. 
Chapter II. General Data on Electrical Transmission 
Plants. Chapter III. Commercial Efficiency of Trans- 
mission. Chapter IV. Inter-Relation of E.M.F., Current, 
Distance Cross-Section and Weight of Conductor. Chapter 
V. Conditions of Plant for Least Operating Expenses. 
Chapter VI. Conditions for Minimum Total Initial Cost 
of mission Plant. Chapter VIL. Alternating 
Current Transmission System. Chapter VIII. Line 
Construction. Chapter IX. Classification of Motors. 

X. Directions for connecting and operatin 
Series Motors on Arc Light Circuits. Chapter XI. 
Directions for connecting and operating Shunt Motors 
on Constant Potential Circuits. Chapter XII. Rules and 
Formule for ascertaining the Horse-Power of Motors 
driving various Classes of Machinery. Chapter XIII. 
uges. Chapter . Recapitulation. Chapter o 
Data Relating to Water ieee 


Bell Hangers’ Handbook.—By F. B. Bapr. 
97 Illustrations. Cloth, 4s. 6d., Post Free. Contents :— 
Voltaic Electricity ; Description of Batteries; Elemen- 
tary Data; Connecting Batteries; Battery Data; Electro- 
Magnets; Induction Coils; Electric Bells; Annuncia- 
tors; Electric Alarms; Gas Lighting Apparatus ; Electric 
Heat Regulation; Running Electric Wires; Testing 
Instruments. 


Domestic Electric Lighting, treated from the 


Consumer’s Point of View.— By Ep. C. Dz Szeunpo, 
A.M.I.C.E. Paper Covers, 1s., Post Free. 


“The ordinary householder, who is thinking of havi 
his dwelling lighted by electricity, and is desirous 
calculating the cost, should procure ‘Domestic Electric 
Lighting,’ which treats the subject from the consumer’s 
point of view.”— Whitchall Review. 


“Mr. Segundo wisely steers clear of any attempt to 
convert the average householder into an electrical en- 
gineer, and gives information only on the points on which 
it is required. Anyone who thinks of lighting his house 
can get a fair idea of the first cost and annual expense 
from this little book without calling in professional 
advice.”—Industries. 


Incandescent Wiring Handbook.—By F. B. 
41 [llustrations and 5 lables. (loth, 4s. 6d. 
Pust Free. Contents :— Introductory; Methods of 
Running Wires; Location of Safety Devices anc Switches; 
Fixtures and Elevators; Wire Gauges; General Electric 
Data; Circulating Sizes of Wire; Appendix I. Plan or 
Wiring a tall Office Building ; Appendix 11. The Interior 
Conduit System. 


Any of the above Bocks can be had, Carriage Paid, by sending a remittance for the price indicated to — 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, London. 
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APPLETON, WILLIAMSON, 


MANUFACTURERS, 


92, QUEEN VICTORIA STREET, LONDON, E.C. 
Manufacturers for POST OFFICE, COUNTY COUNCIL, &. ON WAR OFFICE LIST. 


Licencees for Manufacture of Edison-Swan Lampholders. 


MANUFACTURERS OF EVERYTHING ELECTRICAL. 


Specialite MAIN SWITCH WORK. 


SMALL GOODS of every description Lighting, Bell, Medical, 
Experimental, Telephone and Telegraph goods. 


Cables, Wires & Casing, Dynamos, Engines (Steam, Gas & Oil), Boilers, &c. 


WRITH FOR REVISED LIST, 1893. 


| 
if 
B | 
LONDON. 
= 


THE ELECTRICAL REVIEW SUPPLEMENT, 00, 1898. 


THE GENERAL ELECTRIC 


‘Works :—45, CHAPEL STREET, | 
SALFORD, 69 & 71, QUEEN VICTORIA ST., 


MANCHESTER. | LONDON, E.C. 


Branch :—196, St. Vincent Street, 
GLASGOW. 


VISITORS TO THE 


FAIR. 


CHICAGO, 


ARE CORDIALLY INVITED TO INSPECT AT THE 


BRITISH 


OUR COMPLETE EXHIBIT OF 


Switches. Arc Lamps. Heating Apparatus. Electric Bells. 
Switchboards. Voltmeters. Cooking do. Indicators. 

Cut-Outs. Ammeters. Glassware. Pushes. 

Ceiling Roses. Electricity Meters. Brackets. Batteries. 

Wall Plags. Dynamos. . Electroliers. Telephones. 
Lampholders. Motors. Pendants. : Telephone Materials. 
Wires. Transformers. Standards. Telegraph do. 
Cables. Resistances. Ceiling Lights. Lightning Conductors. 
Carbons. Insulators. Ship Fittings. Medical Coils. 
Casings. Accessories. - Induction Coils. 


&c., &C. 
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AND 


J. H. HOLMES & CO., 


NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, E.C. 


SLOW SPEED. 
HIGH EFFICIENCY. 


TELEGRAMS: “INDICES,” LONDON, 


WHEATLEY KIRK, PRICE & GOULTY, 


(Established 1850), 

ELECTRICAL AUCTIONEERS, VALUERS 
AND ARBITRATORS, 

QUEEN VICTORIA STREET, LONDON, E.C., 

And Albert Square, MANCHESTER. 5905 


| 


HARBURG INDIA-RUBBER C. COMPANY. 


London Warehouse: F. WINTER, 138, London Wall, Wood St., B.C. 


EBONITE. 


SECOND EDITION, REYISED, WITH LARGE ADDITIONS. 
This Day, Crown 8vo, price 5s. Cloth, 


ELECTRIC LIGHT FITTING: 


A Handbook for Working Electrical Engineers, Embodying 
Practical Notes on Installation Management, 


By J, W. URQUHART, Electrician, Author of ‘ Electric Light,” &. 


With 95 Illustrations. 


aon Wortn the perusal of the workman for wien itis written.”—EZlectrical 

“The = mga deals with what may be termed the mechanics of electric 

fabting. ”— Elect ricia: “It would be difficult to name » single item pertaining to 
electric fitting that i is not treated of in this work.”—Mechanical World. 


Londen: CROSBY LOCKWOOD and SON, 7, Stationers’ Hall Court, E.C. 
6344 


ROPE AND BELT DRIVING 


A SPECIALITY. 


PULLEYS, SHAFTING, FRICTION CLUTCHES. 


QUICK DELIVERY. LOW PRICES. 


Send for Illustrated Book of Useful Rules for Transmission of Power 
by Wheels, Ropes, Shafts and Belts, Free, Two Stamps. 


J. BAGSHAW & SONS, Ltd., 
Millwrights and Jronfounders, 
BATLEY, 


ALSO STRUCTURAL IRONWORK OF ALL KINDS, 6328 


SHEPPARD, ALLARTON & MADELEY 


CLEMENT STREET, BIRMINGHAM, 


MANUFACTURERS OF 


BELLS OR GONGS 


Of all Sizes and of Best Quality and Finish, 


FOR ELECTRICAL PURPOSES. 
WIRE CASINGS. 


Telephone 
No. 3188 


Mahogany and Timber Imp Importers of School Board Flooring Blocks, 
Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 5.W. 
Saw Mills: Stanley Bridge Wharf, King’s Road, CHELSEA. 
Branch Yard: @$a, Poland Street, Oxford Street, W. 5118 


CHEAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 
®e* This Scale doee not apply to Trade Advertisements, terms for which 
can be had on application. 


EQUIRED, by a leading firm of electrical engineers, Junior 
Draughtsman. Apply by letter only, stating 
quired, age, and qualifications, to Drake & Gorxam, 66, Victoria 
Street, Westminster. 6355 


LECTRICAL WIRE COVERING.—Foreman wanted, with 
practical knowledge of silk and cotton wire covering. State 
past experience, &c., to Box 6,351, Erecrricat Review Office. g34; 


RAVELLERS Wanted, must have first-class connections and 
references, and able to introduce immediate business.—6,361, 
Review office. 6361 


LECTRICAL ENGINEER required to take charge of draw- 

ing office and testing room, dynamos, motors, &c.—State 
experience, salary required, and full particulars to Box 32, 
Bella’s 113, Charing Cross Road, W.C. 34, 


ANTED, by a firm of electrical engineers, working important 
patents relating to secondary batteries, a young gentleman 

as Student to qualify for taking superintendence of works ; 
moderate premium, first-class references required.—6,360, Exgc- 
TRICAL Review Office. ence 


ANAGER of large vulcanised rubber cable factory, 11 years’ 

experience in charge of ship, cable, and central station 

work, good business man, strict disciplinarian, well up in manage- 

ment of workmen, very painstaking and thoroughly trustworthy 

and steady ; open to re-engagement as above, or would join firm 

as active partner. Highest references given.—Address 6,316, 
ExecrricaL Review Office. 6316 


ion directors of one of the London Electric Lighting Com- 

ies recommend their second engineer for the post of 
Resident 1 Engineer to any Electric Supply Company, as his present 
engagement with them is shortly terminating.—Address 6,321, 
Review Office. 6321 


LECTRICAL ENGINEER (23), 6 years’ experience in shops, 
drawing office, testing and installations, seeks situation ; 
good references.—‘ A,” 33, Oldham Street, Manchester. <n3s 


LECTRIC Light Attendant requires situation, knowledge of 
dynamos, accumulators, wiring, been accustomed to gas- 
engine plant.—A. B., 175, Hammersmith Road, London. 6356 


NSTRUMENT MAKING.—Advertiser seeks re-engagement in 
the above or experimental work; thorough practical me- 
chanic; exceptional references.—6,354, Execreicat Review. nse 


LE.E. desires post, assistant-enyineer under chief in installa- 
tion, or assistant to manager with firm. — 6,348, Exxc- 
TRICAL Review Office. on 


LECTRICAL ENGINEER seeks engagement, five years’ 
practical experience ; factory testing department, erection, 
maintenance of plant, installations, &c. Sole charge ; understands 
men; theoretical t-class references.—Apply, No. 
6,369, ExecrricaL REvinw. 


[Continued on nest Page.) 
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LECTRICIAN wants appointment; four years last situation, 
steam, dynamos, accumulators, telephones, experienced 
wireman; excellent testimonials.—“ AmpEreE,” 44, Wastdale Road, 
Forest Hill, S.E. 


INANCIAL Assistance wanted for patent small electric 
lighting appliance, sell at 1s., return about 40 per cent.— 
6,362, ELecrricaL Review Office, 6363 
hag T to electrical engineers and others. Complete 
house wiring executed for the Trade. Send for estimates, &c., 
Rawson Broruers, 143, Edward Street, New Cross. 6370 


9 Accumulators, 100 ampére hours, £12 103., shunt dynamo 

suit above, £12; other accumulators equally cheap; 
excellent lathe, gap bed, back-geared 5-inch centre, slide rest, and 
tools, new, £10.—Janman, 75, Ramsden Road, Balham. 6359, 


N SALE.—16 Accumulators, E.P.S., L type, 31 plate glass 
boxes; 7 Accumulators, E.P.S., L type, 23 plate wood 
boxes. All nearly new.—T. Barton, Electrical Engineer, 
Blackburn. pam 


oe SALE, Cheap, some 15-L, 11-L, and 7-L Accumulators, 
several. good Dynamos, quantity Cable Instruments, 
Wire, Chiswick. _5367_ 


HE ROYAL WEDDING ILLUMINATIONS.—Edison- 
Swan Lamps for Sale or Hire at low prices. Voltages 20, 

50, 100, 105, 115, &c—CarTucart, Peto & Raprorp, Hatton 
Garden Electric Works, London, E.C. 6333 


CCUMULATORS, for all purposes, charged on the premises 
A at reasonable & Son Regent Street, 
and 359, Oxford Street. os, 


ANTED, Post Office Resistance-box Dial Form, with plugs 
preferred, by Elliots, the Silvertown Company, or other 

— maker.—State full particulars and lowest price to H., 
Springfield House, Churchgate, Stockport. 6357 


j ANTED, in good condition, a Secondhand Alternator, 

VY giving 10 to 15 ampéres at 250 volts at not more than 100 
periods per second.—Particulars to the MANoractu- 
BING Company, Helsby, near Warrington. 6358 _ 


ie Pivotting, Jewelling, Electricity Meter Trains, 

Cardew Movements. Experimental and all kinds of fine 
mechanical work done.—C.iarke Bros., 32, Bravington Road, 
Harrow Road, W. 6363 


CCUMULATOR RE-CHARGING.—Cathcart, Peto & Radford 
are prepared to re-charge sets of accumulators of any size. 
Electrical power available night and day at all times. Sets of 
accumulators for theatrical or advertising purposes, &c., charged 
contract, fetched and delivered if desired.—Harron GarpEN 
LECTRIC Works, E.C. 5872 


THE ELECTRICAL & GENERAL 


ENGINEERING COLLEGE & SCHOOL of SCIENCE, 


PENYW’ERN HOUSE, 


2&4, PENYWERN RD. EARL’S COURT S.W. 


Principal: @. W. de TUNZELMANN, B.Sc., M.I.E.E. 


EXTENSIVE LABORATORIES, WORKSHOPS, DYNAMO 
ROOM, STEAM ENGINE. 6261 


REVOLUTION IN DRY BATTERIES. 


. THE “MONARCH” 


DRY BATTERY, 


Can be kept in stock uncharged without loss of strength or profit to 
retailer, and charged and re-charged as no other dry cell can. 


GENERAL SIZE 28, 6D., LESS TRADE DISCOUNT. oes 


BAUGHAN & CO., Patentees, &c., CHARLBURY. 


THE 
Railway Engineer 
An Illustrated) Monthly Review of the Construction, Machinery and 
Administration of Railways. 
MONTHLY, ONE SHILLING. 
A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of Locor otives and otter Rolling Stock; Bridges ard all 
kinds of Railway Appliances, 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s. 


(Payable in Advance, including Postage.) Specimen Copy Pos Free, lu. 
OFFICES :—8, CATHERINE NT., STRAND, LONDON, W.C. 


Official Uotices. 


URBAN SANITARY AUTHORITY for the DISTRICT of EALING. 


ELECTRIC LIGHTING. 


Engine and Boiler House Buildings, &c., and Accessories. 


‘er EALING LOCAL BOARD are prepared to receive tenders 

for the building of the Engine and Boiler House, &c., and 
Accessories at the central station situated at the extreme south of 
the district. ~ 

Plans may be seen on and after Wednesday, July 5th next, 
on application to Messrs. Bramwell & Harris, engineers, 5, Great 
G Street, Westminster, S.W., or to Mr. Charles Jones, C.E., 
the surveyor to the Local Board, at their offices, Ealing, from 
either of whom may be obtained a printed copy of the specification, 
form of tender, schedule of prices, and bill of quantities, on deposit 
of £2 2s., to be returned on receipt of a bond fide tender. 

Tenders, on the prescribed form, must be delivered with the 
specification attached, and with the filled in bill of —— 
(enclosed in a sealed envelope), endorsed “Electric Lighting 
Tenders for Building, &c.,” and addressed to the Chairman of the 
Ealing Local Board, at the offices of the Local Board, on or before 
12 o’clock on 'Tuesday, July 18th next. 

The lowest or any tender will not necessarily be accepted. 


WILLIAM RUSTON, 
Clerk to the Local Board. 


6347 


Local Board Offices, 
Ealing, June 22nd, 1893. 


URBAN SANITARY AUTHORITY for the DISTRICT of BALING. 


ELECTRIC LIGHTING. 


Provision and Laying of Mains, Transformers and Accessories. 


HE EALING LOCAL BOARD are prepared to receive tenders 
for the provision and laying of Electric Light Mains, Trans- 
formers, and Accessories. 

Plans may be seen on and after Monday July 3rd next, on 
application to Messrs. Bramwell & Harris, engineers, 5, 
George Street, Westminster, S.W., or to Mr. Charles Jones, C.E., 
the surveyor to the Local Board, at their offices, Ealing, from 
either of whom may be obtained a printed copy of the specification, 
schedule of prices, and form of tender, on deposit of £2 2s., to be 
returned on receipt of a bond fide tender. : 

Tenders, on the prescribed form, must be delivered with the 
specification attached (enclosed in a sealed envelope), endorsed 
“Electric Lighting Tenders for Mains, &c.,” and addressed to the 
Chairman of the Ealing Local Board, at the offices of the Board, 
on or before 12 o’clock on Tuesday, July 18th next. 

The lowest or any tender will not necessarily be accepted. 

WILLIAM RUSTON, 
Local Board Offices, Clerk to the Local Board. 
Ealing, June 22nd, 1893. 6347 


URBAN SANITARY AUTHORITY for the DISTRICT of EALING. 


ELECTRIC LIGHTING. 


Wiring of Public Buildings, Provision of Fittings and 
Accessories. 


4 ier EALING LOCAL BOARD are prepared to receive tenders 
for the Wiring of their Public Buildings, and for the 
Provision of Fittings and Accessories. 

Copies of the specification, form of tender, and list of fittings, 
may be obtained on and after Wednesday, July 5th next, on 
application to Messrs. Bramwell & Harris, engineers, 5, Great 
George Street, Westminster, S.W., or to Mr. Charles Jones, C.E., 
the surveyor to the Local Board, at their offices, Ealing, on deposit 
of £2 2s., to be returned on receipt of a bond fide tender. 

Tenders, on the prescribed form, must be delivered with the 
specification and list of fittings attached (enclosed in a sealed 
envelope) endorsed “Electric Lighting—Tenders for Wiring, 
&c.;” and addressed to the Chairman of the Ealing Local 
on or before 12 o’clock on Tuesday, July 18th next. 

The lowest or any tender will not necessarily be accepted. 


WILLIAM RUSTON, 
Clerk to the Local Board. 


6347 


Local Board Offices. 
Ealinz, June 22nd, 1893. 


HE THOMSON-HOUSTON INTERNATIONAL ELEC- 
TRIC COMPANY, General European Office, 27, Rue de 
Londres, Paris, June Ist, 1893. At the request of Mr. W. 8. Graff- 
Baker, who has represented our traction interests in England for 
some years past, we have released him from his obligations to us. 
This will leave Mr. Graff-Baker free to devote his entire time to. 
the Electric and General Contract Corporation, Limited, of which. 
he is managing director, and which company was organised, 
amongst other things, to undertake the finance and construction 
of any tramways proposing electric traction. Mr. Graff-Baker’s 
company has taken over our old offices at 35, Parliament Street, 
and, in future, any communications for us should be addressed to 
our General Euro Office, as above, or to 38, Parliament Street 
London, §.W., where we shall continue to on business.— 
Thomson-Houston “International Electric Co., E. Tuurnavgr, 
General European Manager. 
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WOODHOUSE RAWSON 


UNITED, LIMITED. 


SUV OF 


Ammeters. Holders. Lightning Arresters. 
Voltmeters. Switches. Arc Lamps. 

Testing Sets. Cables. Leak Detectors. 
Casing & Cleats. Wall Plugs. Automatic Cut-Outs. 
Ceiling Roses. Shades. Carbons. 

Cut-Outs. Flexible Cords. Insulators. 
Batteries. Bells. Telephones. 
Dynamos. Motors. Resistances. 


CORNBROOK TELEGRAPH WORKS, MANCHESTER, 
UNION KIDSGROVE, 


6176 


VICTORIA STREET, E.C. 


DERBY. Glectrical & Panufacturers. 


ELECTRICAL WIRES 


INSULATED wiTH SiLx, Corron, Inp1A-RuBBER, 
Gurta-Percna, &e. 


RLECTRO- MOTORS 


DYNAMOS 


For all purposes. 


FLEXIBLE CORDS aA 


“COMPLETE PLANT FOR ELECTRIC LIGHT 
AND TRANSMISSION OF POWER. 


GLOVE AND GAITER LEATHER 
DRESSERS, LEATHER AND 
WOOL MERCHANTS. 


™ = Contractors for the erection of 
ls, Teleph 
BUCKETS Bells, Telephones, 


AND | 
Mantactaren CEMWOOD ELECTRICAL WORKS & |, BOND PLACE, LEEDS 


EDALS AWARD: B PORTABLE 
' TESTING SET. 


MEDALS AWARDED. 
Specially designed for test- 


Combs Tannery, Stowmarket. 
ing insulation resistances by 
the direct deflection method. 


Price Lists and Terins on Application. ome 
Fitted with 4-inch silvered 


THESVORTEX TURBINE. 
dial, coil. of 10,000 ohms, 


or electrical purposes 
e Duke of Northumberland, k and naps ager 
ey. instructions in 
= cover. 


the Duke of Argyle, the Duke of 
Montrose, Lord Armstrong, Lord 
Price £6 6s. Od. 


Windsor, Lord Abinger, and | 
many others. | 
Pamphlets, Lstimates on | = 
KING, MENDHAM & CO., 
GILBERT GILKES & Co. WESTERN ELECTRICAL WORKS, BRISTOL, 
KENDAL. London Agent: W. B. ALLISON, 12, FENCHURCH 8T., E.C. 


Sole Makers of Remey’s Patent Turbine Governor. LARGE ILLUSTRATED CATALOGUE, POST FREE 6D. 3796 
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opements of 


fittings of Artigt 


| ew Bond St. 

Dessts loaing Dbharton & 
hading completed the alterotions 
of their Tengises request the honour 
ofa Digit’ to inspect the enlarge show 
Room on the first . containing the 
1D, ANd the most recent 

REO 


LECGRIC 


me FOR OF EVERY DESCRIPTION. 
” COUNTRY and TOWN HOUSES, | INSULATED WIRES. 
. ait Factories, Collieries, &c. From 100 Megohms and upwards. 
ale WIRING ONLY, OR VULCANISED WIRES AND CABLES 
to any Insulation resistance 
COMPLETE GENERATING PLANTS, | any Insulation resistance 
By Steam, Gas, Oil or Water Power. COVERED WIRES. 
Over SOO Installations carried out | PURE RUBBER-COVERED WIRES. 
up to date. SINGLE and DOUBLE COVERING. 
: IN WROUGHT COPPER AND BRASS, 
MAIN AND BRANCH SWITCHES. 
BRONZSE AND SILVER, Ditto SAFETY FUZES. 
SILVER AND RED METAL, COMPLETE SWITCHBOARDS. 
BRONZE AND RED METAL, SHADES and GLOBES of all descriptions. 
SILVER PLATED, BRONZE, GILT, COMBINED SHIP PLANTS. 
WROUGHT IRON, SHIPS’ FITTINGS. 
And any combination of these Metals. COMPLETE SUEZ CANAL PLANTS. 
CONTRACTORS FOR CENTRAL STATIONS OR MANSIONS IN ALL PARTS OF THe WORLD. 
Imstallations for Tramsmission of Powrer. 
Engines, Boilers, &c., complete. Turbines, Carbons, Insulators, Shackles, Oils, Countershafting, 
Tool Boxes, Tuamps, Holders, Galleries, Globes, &. 
LAING, WHARTON & DOWN, 
ELECTRICAL ENGINEERS & CONTRACTORS, 
Head Office :—82a, NEW BOND ST., W. | LONDON 
Branch & City Office:—17, GRACECHURCH ST., E.C. 
Manchester Office:-GUARDIAN BUILDING. 
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WILLANS 
VALVE 


SIMPLE, COMPOUND. OR TRIPLE EXPANSION. 
CONDENSING OR NON-CONDENSING. 
STANDARD PATTERNS UP TO 900 I.H.P. 


HIGH SPEED. 


EXTREME. “ECONOMY OF STEAM. 


(A consumption of less than 13 lbs. % I.H.P. per Pheae has been recorded under suitable conditions of size, pressure, &c., and even in 
Engines of 80 1.H.P. a consumption of less than 144 lbs. can be guaranteed with 160 lbs. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALL SPACE OCCUPIED and corresponding reduction in first cost of buildings. 
SILENCE AND DURABILITY, OWING TO ALL BRASSES BEING IN CONSTANT THRUST. 


Over 65,000 LP. in use or on order. 


RICHARD ERERES, 


J. A. BERLY,| SCIENTIFIC INSTRUMENT MAKERS, Telegraphic Address 


“ Btatoscope, London. 


Manager. 


43, LONDON WALL, LONDON, E.C. 


For use in Meteorology, 
Speciality: 


Climatology, Engineer- 


Gt. Britain, France, 


Italy, Spain, and 

for their 
Educational, Naval, 
War, Postal, and 


ety, the Rasy, DIRECT READING AND SELF-RECORDING 
Governments of | INSTRUMENTS. 


Telegraph Depts. 
Highest Awards at Direct-Reading ane’ 
Ammeter. or Tacho graph. Self-Recording Pressure Gauge. 


Two Gold Medals at | “OR a Over 13,000 Direct-Reading and Self-Recording (mostly of the last kind) Instruments 
versal Exhibition, ARE IN USE IN EVERY PART OF THE GLOBE. 
ror * RICHARD FRERES, 43, LONDON WALL, E.C. 


Of all descriptions, combining the greatest stren highest possible insulation, in Bxistol Glazed Stoneware 
and Special (White). 


ALSO BATTERY JARS, PRIMARY AND SECONDARY AND POROUS CELLS. 
PRICE, SONS & COMPY., The Potteries, BRISTOL. 
London Agency: CHAS. D. BARKER, 113, MIDLAND RD., ST. PANCRAS, N.W. vos 


RAMSDEN, CAMM & CO.. 


BRIGHOUSH. YORKSHIRE. 
Bron and Ateel Drawers and Galvantzers. 


MANUFACTUBERS OF 


. TELEGRAPH, TELEPHONE AND CABLE WIRE, 
RR3G* — Contractors to H.M. Postmaster-tie: teral, the Indian and Colonial Governments and leading Railway Companies 
2. SPECIALITIES :-—FINE SIZES OF H.C. COPPER, GERMAN SILVER, &., WIRES. 
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WESTERN ELECTRIC CO., 


MANUFACTURERS OF 


TELEPHONES. 


WHOLASALE ORDERS ONLY 


79, COLEMAN STREET, LONDON, E.C, 
CHICAGO, NEW YORK AND ANTWERP. 


BARE COPPER MAINS, 


It has recently been stated in certain trade circulars that the 
“advantages claimed for systems of copper strip laid in culverts are 
mostly theoretical and disappear in actual work, ” and “that bare copper 
mains are inconvenient and unreliable, and expensive in first cost and 
subsequent maintenance.” 


THESE STATEMENTS ARE FALSE !! 


And in respect of the Crompton “Strip” system of bare mains, we can 
prove it, and that 

THE ADVANTAGES ARE EMINENTLY PRACTICAL. 

THEY DO NOT DISAPPEAR IN ACTUAL WORK. 


BARE COPPER MAINS LAID ON OUR SYSTEM ARE THE 
MOST CONVENIENT FOR ALL PURPOSES. 


THEY HAVE NEVER FAILED. THEY SAVE IN FIRST COST. 
WE GUARANTEE THE COST OF MAINTENANCE TO BE LESS 
THAN THAT OF ANY INSULATED SYSTEM. 


We have never knowingly circulated false statements about other 
systems of insulated cables; we, therefore, claim unhesitatingly the right 
to publicly refute the above published statements which might be thought 


to apply to our bare strip system. . ae 
CROMPTON & GO., LTD. 


Mansion House Buildings, E.C. 


BROTHERS, “= 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 
Evectrical Engineers and Manufacturers of all kinds of Electrical Testing and Telegraph Instruments. 


MAKERS OF 


AYRTON & MATHER’S ELECTROSTATIC GRAVITY VOLTMETERS 


(As described in the “ELECTRICAL REVIEW,” June 9th, 1893). 


Makers or AYRTON & MATHER’S REFLECTING VOLTMETER 


(TO 400 VOLTS.) 


SOLE Makers or MENGARINI'S REGISTERING YOLTMETER 


(As used by the London County Council, City of London Electric Light Co, London Electric Supply Co., &c.) 
Highest Award Paris Exhibition, 1889.—Only Grand Pri:ye to any English Electrical Exhibit. 
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THE 


INTERNATIONAL 


(Sole Depot of MIX & GENEST, LIMITED), 
HAV E 


MORE COMMODIOUS PREMISES 


RED CROSS STREET, 


LONDON, =E.C., 


Where all further communications 
are to be sent. 


6342 


HLEACTRICALIL BNGINEERS. 


SPECIALITIES. 
Continuous Current Dynamos, Alternators, 
Electric Motors, 
Slow-speed Direct-coupled 
Engines and Dynamos 
For Ship Lighting, &c. 


SEARCH LIGHT PROJECTORS, ARC LAMPS, 
Electric Lighting and Power Transmission. 


CONTRACTORS TO ADMIRALTY. 


GATESHEAD-ON-TYNE. 


[ENGINEERING TELEGRAPH CODE USED.] 6337 


A. P. LUNDBERG, | UNIQUE. SWITCHES 


of this is excellent.”—Electrical Review, August 19, 1892. 


“It is well made.”—Lightning, March 17, 1892. 
Bradbury Electrical Works, “A cleverly designed domestic switch.”—Engineering, January 29, 1892. 


BRADBURY ST KINGSLAND LONDON * “The workmanship . . . most creditable.”—The Ironmonger, Feb. 20, 1892. 
5 A valuable addition to present types.”—Electricity, May 20, 1892. 


Telegrams :—“ LunpBERrG, Lonpon.” They have given much Engineer, August 19, 1892. 
Quite a de ure in switch making.”— Machinery, April 15, 1892. 
MEDAL AWARDED, CRYSTAL PALACE, 1892. “ In simplicity it has no equal,”—La Revue de U Industrie, February, 1893, 6175 
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BATTERIES. 


PRICES 


REDUCED 


AND AFTER APRIL 


Maintenance from 8°/, per annum. 


MOST SUCCESSFUL 
STORAGE BATTERY 
IN THE WORLD. 


SEND FOR REVISED CATALOGUE. 


4,GT. WINCHESTER STREET, 
LONDON, E.C. 
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GWYNNE & CO., 


BNGIN HERS, 
Electrical Department, Brooke St. Works, Holborn, London, E.C. 


_— purchased the Entire Plant, Patents and Business of the PILSEN ELECTRIC CoO., 
are and improving the same 


MANUFACTURERS OF THE 


MOST 


ARC LAMPS of many forms, including PILSEN and other Types. 
FOR PARALLEL WORKING AND ren EITHER CONTINUOUS OR ALTERNATING CURRENTS 


DYNAMOS AND MOTORS, 


CENTRAL STATION DYNAMOS, ALTERNATING DYNAMOS, SPECIAL DYNAMOS AND pe 
FOR SHIP AND FACTORY LIGHTING. 


ELECTRO-MOTORS for Transmission of Power, for Cranes, Pumps, Fans, Traction, Mining, Mill and other work. 
SOLE OWNERS OF THE CELEBRATED C. & C. MOTORS AND DYNAMOS. 


Patentees and Makers of the only saccessfal ELE'TRIC PHOTOGRAPHIC LAMPS, and LAMPS 
for PRINTING from the wena in all weathers. 


ALTERNATING ARG LAMP 
Gwyn NES 


SPECIAL HIGH-SPEED ENGINES 


CAN BE INSPECTED AND ALL PARTICULARS HAD ON APPLICATION TO— 
BROOKE STREET WORKS, HOLBORN, LONDON, E.C. 


TELEGRAMS :—“ PitsEN, Lonpon.” TELEPHONE No. 2,698. 60v0 


Wranted, Agents at Home and Abroad. 
A QUANTITY OF GOOD SECONDHAND ELECTRIC PLANT FOR SALE. 


JUST OUT. PRICE ONE SHILLING. 
DOMESTIC ELECTRIC LIGHTING, 
TREATED FROM THE CONSUMERS’ POINT OF VIEW. 


BY 
ED. C. DE SEGUNDO, Assoc.M.INsT.C.E. 
London: H. ALABASTER, GATEHOUSE & Co., 22, Paternoster Row, E.C. 


JUST PUBLISHED. ILLUSTRATED. 3s. 6d. POST FREE. 


POLYPHASED ALTERNATING 


By E. HOSPITALIER. 


a 


CONTENTS :—Introduction. I. Tiiphased Currents. Chapter 1. Generation. Chapter 2. Transformation. 
Chapter 3. Applications, Electric Lighting, Motors. Chapter4. Multiple Transformers. 

II. Diphased Currents. Chapter 1. — Chapter 2. Transformers. Chapter 3. Motors. Chapter 4. 
Multiple Appendix A. 


London: H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, E.C. 


ELECTRICAL REVIEVWV. 


Published every FRIDAY, Price 4d. Office: 22 PATERNOSTER ROW, LONDON. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY 


NOTICE TO ADVERTISERS. 
The following are the latest times up to which Advertisements can be received for 


publication in current week’s issue :— 
New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages Thursday 2 p.m. 
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GEO. P. WALL, Sheffield. 
SPECIAL SWEDISH CHARCOAL IRON ror & INSTRUMENTAL PURPOSES 


THE ELECTRIC SUPPLY COMPANY OF CHICAGO write (November 16th, 1892):—“ We have tested your iron and find it to be of 
much superior quality to any we have been able to procure previously. We enclose order for same, and beg you not to lose a a aed 
execution, it being of utmost importance w¢ should be in possession of it at the earliest possible moment.” 
ALSO MAGNET STEEL, TOOL STEELS, COLD ROLLED STEEL, BEST SILVER STEEL IN LENGTHS, POLISHED AND 
BLUED STEELS, STEEL WIRE IN COILS OR STRAIGHT LENGTHS, MUSIC WIRE, BINDING WIRE PLATED OR 
POLISHED. SPIRAL AND HELICAL SPRINGS. SPECIALITIES IN STEEL AND STEEL WIRE. 5673 


BRITISH ELECTRIC LIGHT COMPANY, LTD. 


Incorporated 1878. 


GOLD MEDAL, Paris International Electrical Exhibition, 1881. 
GOLD MEDAL, Crystal Palace Electrical Exhibition, 1882. 


THE OLDEST ELECTRIC LIGHT COMPANY IN ENGLAND. 


This Company is prepared to undertake installation work of every description, 
either for cash payment or for a fixed yearly rental for a term of years, the Company 
— me the whole of the necessary plant and fittings in proper working tion 
such term. 
Tenders will be submitted for all classes of work free of am and for this pur- 
pose the Company’s Engineer will inspect any premises before ering. Application 
to be made to the Secretary, at the offices of the Company, 


11, DELAHAY STREET, WESTMINSTER. 


Telepnone No, 8,049, Telegraphic Address: “ TURNCOCKS, LONDON.” 5008 


THE 


HALIFAX. (IN LIQUIDATION. 
MAKERS OF EVERY VARIETY OF 


TERMINALS, CONNECTORS, &c. 


SCREWS & TURNED WORK IN BRASS, IRON & STEEL. 


We are noted for the excellence of our Threads, which are 
not to be beaten by any makers in England. 


SEND FOR PRICES. ENQUIRIES PROMPTLY ATTENDED TO. 


NEWCASTLE-ON-TYNE, = Boller Works, 


Glectrical and General Cugineers, ~ application, 
ON ADMIRALTY, WAR OFFICE & INDIA OFFICE LISTS. “ a 


TYNE DYNAMOS, 


TYNE ARC LAMPS, 
TYNE TRANSFORMERS, 


Complete Installations men at 
home and abroad. 


SPECIAL TERMS TO THE TRADE. a 
Complete Catalogue on Application. ~ 


LONDON : 1000, Victoria Street. London. 

MANCH ERATE R: 24. Victoria Buildings. Manchester. 

LIVERPOOL : 2, Oriel Chambers Close, Water St. Oracle,” 

Hau Su Hudd 
Newcastle-on- 

JOHANNESBURG, SOUTH AFRICA. be ” Johannesburg. 
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Works: BUTT’S MILL, WALSALL. Telephone No. 6,048. Telegrams: “ Exxcrricarn Co.,Watsaty.” Telephone No. 6,045 
Registered Offices: 


Tue WALSALL ELECTRICAL Lro. 


UNDER LICENSE 
LAMPHOLDERS. FROM THE EDISON-SWAN CO. 


WALSALL HOLDER “BOSS” HOLDER 


NEW CHINA SWITCH 
(IMPROVED). 
Quick Break 2s. 6d. 


BRASS CASE VOLTMETERS & AMMETERS. 


R? 121735 


PRESSEL SWITCH, 


With Cord Grip 5s, 6d, 
Pressing the Button alternately 
° Lights and Extinguishes a 
| Polished Brass 45s, per doz. " Lamp, or group. 


Holder, Shade, and Cord extr-. LARGE BRASS CASE VOLTMETER, 


according to Specification. Highly Finished; Accuracy Guaranteed; Constant; should be 
rass on every Switchboard; made to any reading. 
Cat 5 » 15s. (set.) Also Ammeters of same pattern. 


OUR “SPECIAL” 


VOLTMETER AND AMMETER, 


Specially suited for Testing the condition of 
Accumulators. 


NEARILY DEAD BEAT, 


AND ARRANGED 


WITH LARGE OPEN SCALE. 


GUARANTEED CORRECT. 
=<. into Tenths. 


SOLID LEATHER CASES, with SLING STRAP, 10s. extra. 


a 
| 
f 
Me: 5. 
No. 6 | 
| 
BALANCE 
WALSALL VOLTMETER 


Filectrical and "Telegraph 


MANUFACTURERS OF 


Submarine, Subterranean, Aerial, Torpedo, Lead-covered and Special Concentric Cables, 
and India-Rubber and Gutta-Percha-covered Cables and Wires for Telegraph, 
Telephone, and Electric Light Work. 


MATERIALS FOR OVERGROUND LINES, IRON TELEGRAPH POSTS INSULATORS 
INSTRUMENTS, BATTERIES, ELECTRIC MINE EXPLODERS, 


TORPEDOES, TORPEDO APPARATUS, 
POLICE, FIRE AND RAILWAY SIGNALS AND BLOCK APPARATUS, 


DYN AMOS ALTERNATORS, 


TRANSFORMERS, 


ELECTRIG LAMPS, CARBONS, AMMETERS, VOLTMETERS, &, &e. 


ELECTRIC AND WATER PYROMETERS, ELECTRO-DEPOSITING APPARATUS, TELEGRAPH AND ELECTRICAL APPARATUS OF ALL KINDS. 


CLEANED GUTTA-PERCHA FOR ELECTROTYPING AND OTHER PURPOSES. 


CONTRACTORS FOR 


Laying Submarine Cables, the erection of Land Lines, the establishment of Telegraphic 
communication generally. 


SHIP-LIGHTING & AL’ OTHER INSTALLATIONS OF ELECTRIC LIGHT & POWER, 


ELECTRIC RAILWAYS and TRAMWAYS, and other applications of the 
Transmission of Power by Electricity, and the establishment of 


STATIONS 


For the supply of ELECTRICITY by Continuous or Alternate Currents of high or low tension. 


SOLE MANUFACTURERS IN ENGLAND OF HELLESEN’S DRY BATTERIES. 


OFFICES: 


London: 12, QUEEN ANNE’S GATE, WESTMINSTER, S.W. 
Newcastle: 15, VICTORIA BLDGS., GRAINGER ST. WEST. 
Glasgow: 11, BOTHWELL STREET. 
Melbourne: 54, MARKET STREET. — 
Works :—-WOoOLWICH, KENT. 
Cable Address : ne SIEMENS, LONDON.” Code: A.B.C., Al, Engineering. 
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GULGHER ELECTRIC LIGHT & POWER 6O., 


CONTRACTORS FOR TOWN LIGHTING STATIONS. 


MANUFACTURERS OF DYNAMOS, ALTERNATORS, MOTORS, TRANSFORMERS, SWITCH- . 
BOARDS, AND ALL ELECTRIC LIGHT REQUIREMENTS. 


BATTERSEA FOUNDRY, LONDON, S.W. 


JOSEPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great toughness and strength. 


Brown Stoneware. White Stoneware. Brown Porcelain. Porous Cells. 
Beonomy Strength and Durability combined. Prise Medal, Paris Elestrical Eahibition. 


Special Shapes for Telephone and Electric Lighting Wires and Leading-in Tubes. 
Works: DENBY POTTERY, near DERBY. London Offices and Showrooms : NEW ST. PANCRAS STATION, EUSTON ROAD, N.W. 435; 


ROSLING MATTHEWS, 


ELECTRICAL ENGINEERS, 
TRAFALGAR WORKS, BRADFORD, YORKSHIRE. 


MANUFACTURERS OF 


DYNAMOS, MOTORS, 


SPECIAL TERMS TO THE TRADE. 


6928 


BRITANNIA IRON WORKS, GAINSBOROUGH. 
London Offices, Showrooms and Stores :—MARSHALL’S BUILDINGS, 79, FARRINGDON ROAD, E.C. 


PERFECT 


ia a IREGULARITY 


Improved High eed Horizontal Fixed Engine, with Moore’s ‘Patent Crankshaft Governor 
and Balanced Slide Yalve 


SPECIALLY ADAPTED FOR ELECTRIC LIGHT WORK. 


Telearams for Worts: ‘ Marshalls, Gainsboro’.” Telephone No. 6,648. Telegrams for London Office: ‘“* Engine, London.” 
Illustrated Catalogues, with Current Prices, free on application. ore 
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ORDER AT ONCE 


Boox. 


IT 1S THE 


OLDEST TRADES DIRECTORY” 


AND HAS 


WORLD-WIDE REPUTATION. 


| does BERLY’S ELECTRICAL DIRECTORY 
hold the field. as the “ ELECTRICAL TRADES’ 


DIRECTORY” par excellence ? 


it is full, copious, cor- 
rect, and reliable. 


: do all who care for certainty in their business 
correspondence consult it in preference to 


other ? 
having once tested its 
BEC AU they have 
good reason to trust it. 
a | do those who use it once care for no 
other ? 
they say “We can 
always find what we 
want in the right 


place.” 


PRICE 4s., POST FREE WITHIN THE POSTAL UNION. 
ORDER THE 1893 EDITION (12th YEAR) FROM THE SOLE PROPRIETORS, 


-H. ALABASTER, GATEHOUSE & CO., 


22, PATERNOSTER ROW, LONDON. 
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DIRECTOR: 
C. H. STEARN, 


Joint Inventor, with Mr. J. W. SWAN, of 
* . the modern Incandescence Lamp. 


Lamps delivered 
by postal packets to all 
Countries 
within the Postal Union. 


BANKERS: 
ZURICH: Banque Federale. 
MADRID: Credit Lyonnais. 
Lamps of Long Duration with 
larger consumption of power 


AGENCIES: 


WITH LARGE DEPOTS OF LAMPS. or of Greater Economy and 
PARIS: Shorter Duration, delivered 


Mr. J. BURNS, 
175, Rue du Temple. 


as required. 


BRUSSELS: 
Mons, F. VERRUE, 


9, Boulevard du Hainhaut. Terminals affixed as ordered, 


MILAN : to suit any 
Signor CARLO PUGNI, 
Via Orefici No. 1. 


CANADA: 
Mr. W. T. NESS, 
749, Craig. Street, Montreal. . 


holders of the current types. 


The Lumps are manufactured 


HAMBURG : under Mr. STEARN'S per- 
Herr W. HOLTZAPFEL, 


2, Kl Johannisstrasse. 


sonal direction by an English 


Slaff, the Workpeople being 


partly English and 
JACKSON HERMANOS, 
wiss. 


Arenal 22. 


HE Great INCREASE of the Company’s BUSINESS in all 


Parts of the World haying rendered an extension of their present premises 
absolutely necessary, they have purchased a site in Wiedikon, Zurich, where the erection 
of Stores and Offices will be immediately carried out. 


The New Building is expected to be completed early in the spring, after which all the commercial 
business and despatch departments will be removed to Ziirich, the manufacture of lamps being continued 
at Birmensdorf as hitherto. 


ORDERS FOR LARGE QUANTITIES OF LAMPS PROMPTLY EXECUTED. 


cH. 
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PARIS, 1880 


YORK ROAD, KING'S ‘CROSS 
_28, HATTON. "GARDEN, E.C. 


INVENTIONS. 1886. EDINBURGH, 1890. 


BRITISH ASSOCIATION STANDARD THREADS 
ALL THESE GOODS ARE SHOWN IN FULL SIZE AND KEPT IN STOCK. 
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PHE 4 IX DYN AMOS PHCENIX DIRECT CURRENT DYNAMOS... 
| TvYPE. MODERATE 


iz 


Sssssssss 
Ssssssses 


1038 
118s 000 
12 


sssss 


These prices refer to Compound, Series or Shunt Machines wound to 
a difference of potentials between the limits given. For thoseof higher 
or lower potentials, an additional charge will be made and special 
quotations submitted. 


SERIES DYNAMOS.for ARC LIGHTING wound for 40, 15, or 20 Amperes. 
of Potentials above those given, up to 1,000 Volts. 


||, For the same output, price 15 per cent. over .above prices. 


Patenso ON & PHOENIX DIRECT CURRENT DYNAMOS. 


TYPE. 


POWNALL ROAD, DALSTON, 
LONDON, N.E., in Volta, peed. 
9, 65 to 110 


RLROTRIC LIGHT & TELEPHONE APPARATUS | 33| 33898 | S21 


65 to 110 
or EVERY DESCRIPTION. 110 to 125 


110 to 125 


110 to 125 
WRITH FOR PRICE LIstTs 208 


GREENWOOD & BATLEY, 


ALBION WORES, 


Electrical Engineers, 


MANUFACTURERS OF 
ALTERNATORS, 


INCANDESCENT & ARC LIGHT DYNAMOS 


FOR ELECTRIC ILIGHTING, 
ELECTRIC MOTORS applied to MAGPINE TOOLS, 
Factory Engines and High-Speed Engines for Electrical and other Purposes. 
a MANUFACTURERS OF SPECIAL & GENERAL TOOLS FOR ELECTRICIANS, 
LONDON OFFICE:-16, GREAT GEORGE STREET, WESTMINSTER, 8.W. 


MOST DURABLE AND OF UNSURPASSED EFFICIENCY. 


Capacity plainly and definitely stated at various discharge rates. 
Every Celi sent out fully formed and tested, and full capacity guaranteed. 
Each Battery installed a complete success. 

Unanimous verdict of users: “They are the best.” 

Easily set up, and in full working order after 12 hours’ charge. 

All elaborate precautions and safeguards dispensed with. 

“Only require rational treatment to keep in order for years. 

The saving in attendance alone will pay for the Battery. 


THE EPSTEIN ELECTRIC ACCUMULATOR CO., Lro, 


21a BLYTHE ROAD, WEST KENSINGTON, LONDON, Wee 


FFI 
| 


= 
WATTS n Volta La 
400 600 
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INDIA RUBBER, GUTTA PERCHA AND 
TELEGRAPH WORKS 


Electrical Engincers a and ‘India Rubber and Gutta - 
Percha Manufacturers. 


UL LLU Se 


MANUFACTURERS OF 

CABLES, WIRES, INSTRUMENTS, INSULATORS, pial 
MACHINES, MOTORS, ARC LAMPS & FITTINGS, BATTERIES, 

CARBONS, TORPEDO APPARATUS. : 


SPECIALITY.—Underground Electric Light System for High and Low Tension, The only system which 
has given complete satisfaction, 


CONTRACTS entored into for the ERECTION and EQUIPMENT of CENTRAL LIGHTING STATIONS, the LIGHTING of SHIPS, 
FACTORIES, HOUSES, and the supply of COMPLETE PLANT for ELECTRICAL TRACTION and TRANSMISSION of POWER. 


VULCANISED INDIA RUBBER. 


HOSE, DRIVING BANDS, STEAM PACKING, WATERPROOF GARMENTS and 
FABRICS, SHOE SOLES, MATS, VALVES, BRAKE BLOCKS, WHEEL TYRES 
or QOABS, CARRIAGES, BICYCLES, &. SHEET, WASHERS, BUFFERS, 
SPRINGS, TUBING, SOLID CORD, FOOTBALL BLADDERS, LAWN TENNIS 


BALLS, MOULDED GOODS to any Pattern. 


EBONITE. 


SPECIALITIES IN EBONITE FOR CHEMICAL WORKS. 


LATORS, BATTERY CELLS, SPEAKING TUBES, SHEET and ROD. 
SURGICAL APPLIANCES, PHOTOGRAPHIC ARTICLES, SCREW 
STOPPERS, PUMPS. 


GUTTA PERCHA. 


‘TUBING, BELTING, BUCKETS, BOSSES for FLAX SPINNING, GOLF. BALLS, 
SHEET, and TISSUE. 


ESTIMATES AND PRICE LISTS ON APPLICATION. 


HEAD OFFICES. WAREHOUSES. 


106, CANNON ST., LONDON E.C, 100 10104, CANNON ST., LONDON, 


1, Tanfield Buildings, MON........... 


BRADFORD, YORKSHIRE ........ 


3 Pierhead Chambers, Bute 
SHEFFIELD. treet. 
BIRMINGHAM Street. NEWCASTLE-ON-TYNE.. 6, Neville Street, 
BELFAST 88, High Street. COVENTRY  ..ecscosresererere 2, Vicar Lane. 


“WORKS. 
sILYERTOWN, EssEX. PERSAN-BEAUMONT, FRANCE, | 


TELEGRAPH ADDRESSES. 


HEAD OFFICE—« London.” Silvertown, “ Graysilver, London.” 
BRANCHES—* Silvergray” followed by Name of Town). WORKS— ver, London.” 


Printed by E. Kmour, 18 and 19, Middle Street, B.C., and Published by the Proprietors, H. Atasasran, Garznovss & Co., st 22, Paternoster Row London. 


ik 
4 
| 
NOT AFFECTED BY WINEGAR OR HYDROCHLORIC OR ACETIC ACID. 
fi 
: 
BRANCHES. 


